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AND 

RENAL DERANGEMENTS, 

AND 

CALCULOUS DISORDERS. 

HINTS ON DIAGNOSIS AND TREATMENT. 



Of all the products of secretion formed in the human body, 
the urine varies in character in the greatest degree within the 
range of health ; indeed, the quantity and relative proportion 
of some of its most important constituents change from hour to 
hour. Moreover, these variations must occur, and are a neces- 
sity, if physiological equilibrium is to be preserved. Great and 
adverse changes as regards the temperature of the body gener- 
ally, and alterations in chemical action detrimental and possibly 
dangerous to health are thus prevented. Considerations in this 
direction may be further generalized and more widely applied, 
inasmuch as the formation of the urinary constituents takes place 
in far distant parts of the organism and in tissues of the most 
diverse characters. Some of the urine substances are no doubt 
being perpetually produced in the blood, and are removed from 
the. circulating fluid almost as fast as they are produced. So 
important is the removal of many of them from the precincts of 
the most important organs, that if they accumulate in the blood 
for but a few hours, the activity of certain nerve centres is 
impeded or suspended, and unless relief be quickly afforded, 
life may be endangered, if not cut short, and the patient will 
have to pass through a long and severe illness before the normal 
B 9 
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State of things can be restored. No wonder, then, that from 
the earliest days of medicine, the urinary secretion should have , 
been studied with especial care, and that its consideration should 
constitute one of the most important departments of practical 
medicine. In these days, so extended is the range of our 
knowledge of urinary diseases, that the subject could not be 
treated of in a volume consisting of many more hundred pages 
than the present contains. I shall only attempt to direct the 
attention of practitioners to the management of those derange- 
ments and diseases of the urinary system which frequently fall 
to the province of the physician to treat. In many cases I can 
only give hints as to the general line of treatment to be pur- 
sued, but as regards some conditions, I hope to offer suggestions 
based on facts I have observed, or learned from others, in the 
course of more than thirty years' practice, which may be useful 
to the practitioner. I shall not attempt even to enumerate all 
the remedial measures whichhave been proposed or carried into 
effect, "but endeavor rather to concentrate attention upon the 
principles which should guide us in the treatment of the various 
departures from the healthy state, of which indications are 
afforded by examining the urine, or by other methods of clinical 
observation. 

Nor is it only in great alterations in the amount of its usual 
constituents that the urine of health may differ from that se- 
creted in physiological derangements or in structural disease. 
There are several substances which may be present, of which not 
a trace can be detected in the secretion in health — biliary, albu- 
minous and other matters from the blood, sugar — besides many 
things forming definite and perhaps bulky deposits, of which 
mere traces, or no indications whatever, exist in the urine in 
the healthy condition, may be present, and in varying quan- 
tity. Of these, some indicate a condition of things which 
may be expected to end fatally within a short period of time, 
while others are due only to a transitory disturbance, a tempo- 
rary and unusual chemical change, or are accidentally present. 
The practitioner has to bear in mind the distinguishing general 
features and chemical microscopical characters by which sub- 



DIAGNOSIS AND TREATMENT. 11 

Stances which are of great significance may be identified and 
distinguished from those which are of no clinical consequence. 

VARIATION IN THE QUANTITY OF WATER — IMPORTANCE OF DILUT- 
ING THE FLUIDS OF THE BODY, AND OF WASHING OUT THE 
TISSUES. 

All the liquid secretions of the body vary from time to time as 
regards the proportion of water by which the special constitu- 
ents are held in solution, but in this respect the urine varies 
more than any other secretion. At one time the proportion of 
solid matter to water may be as i to lo, at another as i to looo. 
Although the quantity of water in the urine is determined 
mainly by the amount taken, it does not wholly depend upon 
this circumstance, neither does it vary in direct ratio with the 
water imbibed, for in hot weather, though an excessive amount 
of water be taken, the urine will be found highly concentrated, 
the water removed from the cutaneous surface preponderating 
over the quantity passing through the renal emunctories. 

The action of the kidneys as regards the removal of water 
from the blood varies from day to day and even from hour to 
hour. This constant variation is physiological, and is one of 
the many factors by which a uniform composition of the blood 
is maintained in spite of the tendency to change consequent 
upon various actions which determine chemical decomposition. 
An ever-varying body temperature would necessarily result, but 
for the compensating changes induced by the action of the skin 
and kidneys, whereby solid excrementitious matters and water 
are continually removed in ever-varying proportion, and some 
alteration in the composition of some of the solid constituents 
lalso occasioned. 

One is often surprised at the very different amount of liquid 
persons in good health habitually consume. Some find that a 
quart, or even less, suffices for their daily requirements and for 
the satisfying their thirst, while others drink twice or three times 
as much. One healthy man will walk from morning to night; 
and though sweating freely the whole time, will not feel any 
great desire for drink, while another, under precisely the same 
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conditions, will not be able to get on without consuming many 
pints of fluid. Some consider that water containing various nu- 
tritious matters and alcohol (beer ! ) is absolutely necessary if any 
unusual exercise be taken. In cases where the quantity of water 
removed by the kidneys is habitually considerable, we shall 
generally find on inquiry thafthe patient has gradually acquired 
the habit of drinking largely of water or other liquids, until at 
last he cannot get on without continually yielding to the desire 
to drink. The amount of food as well as liquid taken by an 
individual in good health is very much a question of habit. 

From time to time the most extraordinarily rapid flOw of 
water from the blood takes place. Through emotional influence 
more than a pint of water may be separated from the blood in 
ten minutes. In these cases the total amount of urine secreted 
in the twenty-four hours is not necessarily increased, but in re- 
sponse to rapid changes in the nerve centres, sudden relaxation 
of the vessels of the Malpighian body takes place, and the water 
transudes through the thin capillary walls with great rapidity. 
As is well known, the secretion of watery urine follows in the 
course of a few minutes the imbibition of considerable quantities 
of liquid. In a man in whom the anterior walls of the bladder 
were absent, and the orifices of the ureters fully exposed to view, 
I have seen limpid urine distilling drop by drop within five 
minutes after the man had swallowed a glass of champagne. 
Those who fancy that albumen of serum ordinarily escapes with 
the watery part of the blood from the vessels of the glomerulus, 
have not, I think, given sufficient weight to these facts, which, 
as it appears to me, tell against their hypothesis ; for is it not 
difficult to accept the conclusion that in this very rapid opera- 
tion time is allowed for the reabsorption of the effused albumen 
by the cells of the convoluted portion of the uriniferous tube ? 
At the same time one cannot go so far as to hold that this would 
be impossible under the circumstances referred to. 

The Importance of. Water and of Dilution and Dilu- 
ents. — Some persons no doubt get into the habit of taking more 
water than is necessary for their system, or for many reasons de- 
sirable. I feel sure that more take too little in proportion to 
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the solid food they consume — in fact, eat too well and do not 
take fluid enough to ensure the proper assimilation of much of 
the solid matter, and effect the free solution and removal of the 
excrementitious substances formed during the physiological 
action of the tissues and organs. The consequence is, that as 
time goes on the deposition of various substances takes place, 
and contraction and condensation of the tissues proceed faster 
than they should do, old age being reached years before the 
natural period of its advent. Not only is free dilution advan- 
tageous in many ways, but in this way food is wonderfully 
economized. Some of those who while really eating sparingly 
nevertheless gain rapidly in weight, take considerable quantities 
of fluid with or after taking food. In endeavoring to reduce 
weight, this important point must not be lost sight of, and the 
imbibition of large quantities of water must not be permitted. 
One reason why milk is so fattening is that its constituents are 
dissolved and suspended in a large proportion of water, for, as 
is well known, the insoluble fatty matter is very minutely divided, 
and by a special arrangement evenly spread through the whole 
bulk of the milk. Many morbid conditions are relieved by the 
introduction of plenty of fluid at proper intervals. The public 
have discovered the benefit of considerable, if not excessive, 
water drinking for a period of one or two months out of the 
twelve, and the annual expedition to springs in every part Df the 
Continent has become more than fashionable. The value of 
many of the mineral "waters" seems to be inainly due to the 
chief and universal constituent of all. 

In many forms of illness, which, if they persist for any time, 
are certain to damage the whole body, and may be painful to 
endure during the entire period of their existence, all that is 
really required' to restore the healthy condition is to wash out 
the tissues and organs, so that various noxious substances which 
have been accumulating, it may be for many years, may be dis- 
solved by the water made to traverse the. minute interstices of 
the textures, and thus removed in solution. To eff'ect this pur- 
pose considerable time is often required. A course of one or 
two months, during which from two to six or more pints of water 
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are taken daily, is often requisite to produce much effec*. 
Although there can be no doubt that alkalies and other saline 
constituents in natural waters exert a beneficial influence, in 
many cases an excellent result is obtained by the use of water 
alone, and especially distilled water, which may now be ob- 
tained pure, or impregnated with carbonic acid gas, of the 
" Salutaris Water Company," 286 Fulham Road; Many, there- 
fore, who are unable to spend weeks in a German or even an 
English watering place, who cannot without losing their position, 
and perhaps their prospects of earning a livelihood, leave their 
work in town for a week or even a day, may subject themselves 
to remedial measures, from which they may derive great benefit, 
and in a comparatively short time. A fair allowance of fluid 
per diem not only economizes food, but by keeping the fluids in 
the interstices of the tissues in a dilute state, promotes free 
interchange, favors oxidation, and prevents the occurrence of 
many of the so-called degenerations. For these are mainly due 
to the state of things resulting from the accumulation of sub- 
stances in an insoluble form in the tissues which should be 
rendered soluble by oxidation, and removed in solution and 
excreted as fast as they are produced in the course of chemical 
change. 

Although not unfrequently we are constrained, from inexact- 
ness and insufficiency of our knowledge, to attribute certain 
symptoms to a "gouty tendency," "diathesis," "habit of 
body," "disposition," "peculiarity," or "susceptibility," 
acquired, inherited, or evolved, which belong to a different 
category, being due to causes different in their nature from those 
upon which gout depends, it is certain that a state of system, a 
state of the blood and the tissues, which often eventuates in gout, 
is really very common. That this state may be produced in 
certain constitutions by persisting in a particular mode of life is 
true, but it is also true that some are so prone to the change re- 
ferred to, so " susceptible" or "vulnerable" in this respect, that 
by no plan of diet can they, at least in this climate, wholly avoid 
it or protect themselves from it. In the great majority, how- 
ever, the state in which one or more of the many symptoms 
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indicative of the condition of system in question exist, may 
certainly be prevented by care in the mode of living from the 
moment the first evidence of disturbed action becomes manifest ; 
and, if already established, the condition may be mitigated or 
cured by judicious treatment persisted in for a sufficient time. 
To affect advantageous change in inveterate cases, appropriate 
treatment should be persisted in for a considerable period of time. 
Benefit, unquestionably, results from the annual visit to baths, 
and the altered diet and washing out to which the body is sub- 
jected for six weeks or two months, but in too many instances 
the good obtained is soon neutralized by the patient's return to 
the injudicious habits which originally occasioned the departure 
from health, and which if continued will certainly lead to the 
establishment of pathological changes beyond the possibility of 
cure. 

Rules cannot be laid down which will apply to all cases, and 
it will be sufficient to indicate the general principles upon which 
the treatment of such a case should be conducted. It is advan- 
tageous, if not necessary, that the patient himself should be 
acquainted with these, in order that he may know how to 
manage himself from day to day, and, if possible, prevent any 
changes that would interfere with steady improvement. I have 
often been surprised at the length of the period over which 
decided, and perhaps, uninterrupted advance towards the healthy 
state extends. An unmistakable indication of the general dis- 
turbance of nutrition, and departure from the normal state of 
the blood, is often afforded by the presence of patches of ecze- 
matous eruption, or of psoriasis in various parts of the body. 
These morbid conditions of the skin are very obstinate, though 
they may be slight. It is no uncommon thing to see patches of 
rough cuticle, as large as a shilling, to the number of ten or 
twenty in different parts of the body, not unfrequently attended 
with irritation and itching, especially in the evening and at night, 
when the cutaneous surface gets warm. They may persist for 
years — now better now worse. Everything that can be thought 
of may be tried in vain, and advisers of every kind have, per- 
haps, been consulted, one after the other, without avail. The 
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fact is, for the cure of such cases much time is required. The 
patient may have been put on the right course many times, but 
treatment for a month or two only is useless, or nearly so. It 
is only by degrees that health can be restored. Obstinate 
derangement of the liver and large bowel probably has an im- 
portant influence in keeping up the state of blood and of the 
nerve centres which favor the deranged state of nutrition of the 
cuticle. We may, undoubtedly, help the patient by prescribing 
small doses of gray powder, or other mercurial now and then, 
and by the judicious use of alkaline and purgative remedies. 
With a course of iodide of iron, or by sending him to Carlsbad 
for a month or six weeks, but he will not be cured, and on his 
return to his usual habits the trouble will return and get worse 
from year to year. He will come to the conclusion that he must 
make the best of it, and bear it as best he may, and possibly he 
will be assured that it is incurable, while, in fact, if he put him- 
self on proper diet, with plenty of air and an occasional warm 
bath, for. twelve months or more, he would not only cur? the 
cutaneous eruption, but would regain general health and vigor 
to a degree that would surprise him and his friends. It is 
astonishing how difficult it is to persuade people to act sensibly as 
regards the management of their bodies continuously for a con- 
siderable time. They will try, one after another, all the remedies 
you recommend ; they will live for a time on the simplest fare, take 
air and exercise by the clock, and subject themselves to hard 
hygienic discipline for a few weeks, but to get them to act 
with good sense for six months seems impossible, and I fear, with 
all our Health Exhibitions, books, lectures, schools, and instruc- 
tion far and wide among all classes, we are almost as far as ever 
from getting people to eat and drink and sleep and dress and 
take exercise without frequent and open defiance alike of health 
laws, common sense, and of the ordinary principles of physiology 
now taught in children's primers. 

It cannot be too often mentioned that most of the acute dis- 
eases which come on unexpectedly, and the invasion of which 
seems so sudden, the patient being as it were struck down in the 
most appalling manner without having been aware up to the very 
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moment of attack that he was not in ordinary and perfect 
health, have been threatening for weeks or months. For a long 
period preceding the attack the blood has been getting out of 
order, excrementitious matters have been accumulating, the in- 
terstices of organs whose free action is necessary to health have 
become occupied by imperfectly soluble matters, theintertextural 
channels have become clogged, and for a long while there has 
been frequent interference with proper action and in an aug- 
menting degree, until at last derangement eventuates in tempo- 
rary stoppage of action and a sudden and desperate shock to 
every organ in the body, consequent upon a serious change in 
the blood which cannot be compensated or controlled, results, 
and weeks or inonths must pass before the derangement and per- 
haps actual damage effected can be repaired. It_ seems possible 
that almost up to the moment of the "acute attack" active 
medical interference, according to well recognized principles, 
might have warded it off, or enabled the patient to escape with 
perhaps a violent rigor, followed by very free action of the 
bowels, the skin, and the kidneys. 

It is quite certain that in many derangements of the stomach 
and intestinal canal the free passage of fluid through them 
during a period of twenty- four or forty-eight hours is often of 
great service. The liquid in these cases does not go directly 
through the canal, but it, or at least the greater part, is absorbed 
by the stomach, taken into the blood, and again poured out by 
the secreting glands, and with it some of the excrementitious 
matters which have been accumulating in the system, perhaps for 
weeks or months, are got rid of at the same time. In many cases 
of headache, due to deranged digestion and assimilation, this 
free dilution of the fluids and washing out of the system is 
carried out with the greatest benefit, and in many cases a cure is 
effected in the course of from twelve to twenty-four hours. 

As regards the particular diluent, there is often great difficulty 
in selection. Weak lemonade answers well in many cases; milk 
or whey and water, or soda water in others ; potash water, Ger- 
man Seltzer water, Vals, or other effervescing water may be given, 
or an effervescing draught of tartrate, or citrate of potash, or 
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soda. The so-called effervescing citrate of magnesia is also very 
good, and makes a very cheap and convenient form of effervescing 
beverage. These may be iced, but not more than about.a wme- 
glassful should be swallowed at once. By suddenly swallowing 
a tumblerful of ice-cold fluid, people often disturb the stomach 
for hours, but if the tumblerful had been spread over a period of 
five or ten minutes, so as to allow just time for one mouthful of 
the cold fluid to be slightly warmed in the stomach before the 
addition to it of a second, no harm or inconvenience would 
have resulted. What we effect by this plan is the removal of 
substances which require much water for their solution and the 
prevention of the formation of a further quantity. The accu- 
mulation of various noxious matters in the blood and fluids of 
the tissues and, among the tissues themselves upsets the balance 
of physiological change, and leads to the initiation of the dis- 
turbance which may eventuate in an attack of acute disease. By 
free dilution, followed by purgation, diuresis, and sweating, 
there is reason to think that in many cases the acute disease 
might have been altogether prevented. 

It is often said that water acts as a " diuretic," but perhaps it 
would be more correct to say as a diluent. Water dilutes the 
fluids of the body, and serves to dissolve matters which are not 
very soluble, or dilutes solutions which are in a too concentrated 
state to undergo the further chemical change requisite for their 
discharge from the body. It must be obvious that when there 
is structural disease of the organs through the -ageticy of which 
many of the most important excrementitious matters are elimi- 
nated from the system in solution, it is a point of great conse- 
quence.that the solids should be constantly presented for excretion 
in a high degree of dilution, and also that the quantity of solids 
introduced as food should be reduced to the lowest amount con- 
sistent with the needs of the system. 

In chronic renal disease a considerable amount of liquid should 
be taken, large in proportion to the amount of the excreted 
solids. A weak solution of the organic and inorganic matters 
will filter through the vascular walls almost without the help of 
any special secerning action at all. This fact is impressed upon 
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the mind by many cases of chronic renal degeneration of various 
kinds. I have known many a patient who has gone on for some 
months, or even years, with scarcely any of the renal secerning 
apparatus in an active state. Taking little solid food, but much 
water, living; in fact, on milk, beef tea, and things containing 
much water, leading an invalid life, getting plenty of air, but 
taking little or no exercise— the system of the patient has slowly 
got into a state in which chemical change is reduced to a mini- 
mum ; and if tolerably free filtration goes oa through the vessels 
of the urinary apparatus, life may last till some accidental, sudden 
and exceptional change occurs, or until, by undue accumulation 
of excrementitious matters, the balance is destroyed, the living 
matter of the body is poisoned, and death may occur in the 
course of a few hours, to the dismay of friends, and often to the 
astonishment of the practitioner. 

As a rule, then, urine containing an unusual proportion of 
water is not a. matter of much consequence, for it generally 
depends upon the rapid separation of a large quantity of water 
from the blood, and may be preceded and succeeded by the 
secretion of urine of the usual density. This free and rapid 
discharge from the blood of considerable quantities of water 
may be due solely to altered blood pressure in the vessels of the 
Malpighian body, determined by changes in the nerve centres 
which govern the contraction of the muscular fibre cells (Jf the 
extensions of the renal artery. As is well known, this part of 
the nervous system is much influenced by the emotions. Fright, 
anxiety, or intense interest may, through this mechanism, 
determine the secretion of a considerable quantity of pale, 
watery urine within a few minutes. In cases, however, where 
the secretion of a large amount of urine of low specific gravity 
continues for a considerable period of time, it may be a fact 
of grave import, and probably depends upon serious structural 
alteration in the kidneys, which may soon result in death. And 
it is surprising how suddenly the fatal symptoms appear in some 
of these cases. The patient may seem to be in the state of 
somewhat weak or impaired health, which has existed for many 
months, when, without warning, and, as far as can be ascer- 
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tained, without any special change in the state of things, terrible 
exhaustion comes on, and is soon succeeded by complete failure 
of strength, collapse, and death. In such cases the kidneys are 
sometimes found to be reduced to little more than mere capsules 
of fibrous tissue, with scarcely a vestige of secreting structure 
left, and the wonder is not that death has resulted, but rather 
that the fatal result should have been so long postponed. 

In one case that came under my care some years ago, that of 
a lady about fifty, who had for years passed a large quantity of 
highly diluted urine, and died after two or three days' suppres- 
sion, the cause of the renal degeneration was found to be a 
stone in the pelvis of each kidney, so situated as to interfere 
with the free passage of the urine from the pelvis of the kidney 
into the ureter, but never to completely obstruct it. The renal 
structure was hard, and there was probably no portion of the 
cortical part as large as a pea where the normal secretion of 
urine could be carried on. What is very remarkable is, that 
this patient had had no renal symptoms whatever at any time 
of her life. She had often been treated for uterine disturbance, 
but to within a week of her death had enjoyed fair health. She 
could walk well, and though never very strong, was active, and 
able to get through more work than most ladies. 

REACTION OF URINE, AND OF THE USE OF ACIDS AND ALKALIES. 

I fear it must be admitted that with regard to the action of 
these simple and highly efficient remedies, acids and alkalies, 
there are many cases in which we still have to prescribe some- 
what empirically, or even in a haphazard manner. We meet 
with cases in which an acid or an alkali respectively seems to 
be indicated. We prescribe — but their symptoms, instead of 
being relieved are heightened. The remedy is therefore changed, 
and that given which it was thought was contra-indicated. 
Benefit immediately results, and the patient soon gets well. 
After a time, perhaps, he tries the same plan again, and it signally 
fails, while this time the remedy succeeds which before was 
useless. 

Many of the derangements in which acids and alkalies are 
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prescribed depend upon highly complex changes whicli are 
little understood aS regards their origin and causation. The 
contents of the stomach may be acid, and the "acidity," as 
well as the patient's discomfort, increased by giving alkalies, 
while relief may quickly follow the exhibition of a mineral acid. 
On the other hand, a case of what would be regarded by some 
as alkaline dyspepsia, accompanied by the discharge of an alka- 
line fluid from the stomach, may be cured by an alkali, but 
caused to return, and in a more severe form, if an acid treatment 
be persisted in for too long a time. One can only learn how 
long to prescribe, and when to withhold such remedies, by the 
careful study of individual cases, and by experiments on one's 
own organism. The practitioner will often find, in cases which 
do not improve upon any plan of treatment he has adopted, 
that benefit will be obtained by judiciously reducing, or by 
completely withholding food for a time, or by giving one par- 
ticular kind of food only — in some cases nothing but milk, in 
teaspoonfuls at a time, and iced ; in some, beef tea only ; in 
some, a diet limited to farinaceous food. Indian corn or lentil 
flour, made into the consistence of gruel with water or milk, 
and well boiled for a quarter of an hour or longer, often answers. 
In advising such a course, caution must be exercised, for some 
patients quarrel with us at the mere suggestion of a diet which 
they regard as starvation, although to us it might seem fairly 
liberal. But many who would rebel on the first mention of a 
plan of treatment considered by us to be necessary, will gradu- 
ally fall into our views and adopt our recommendations if we 
only allow them a little time to think about it, and lead them, 
by degrees, to adopt a restricted diet, instead of insisting that 
they should pass abruptly from the enjoyment of all the luxuries 
that money and skill can obtain, to the bare necessaries of 
existence, without sauce or flavor to tickle the palate. In teach- 
ing self-denial to people who have foolislily indulged their appe- 
tites to the detriment of their tissues and organs, the medical 
adviser must be<;ontent to work gradually towards the desired 
end. Sudden conversions to common sense are as rare, if not 
as impossible, as sudden restoration to health after years of 
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injudicious eating and drinking and silly management of the 
body. 

The characters of the urine are much influenced by the diges- 
tive process; and by the administration of acids or alkalies 
great changes in its composition as well as in the sensation 
resulting from the contact of the secretion with the highly sen- 
sitive mucous membrane of the urinary organs may be quickly 
effected. 

Acid Urine.— The mucous membrane of both the stomach 
and bladder is kept in a healthy state by contact with secretion 
which, although varying in the intensity of its reaction, is in its 
normal or healthy state acid. The epithelium on the mucous 
surface remains healthy, and is replaced by new cells at the 
proper rate, only as lopg as it is bathed with the acid secretion, 
and it suffers much, while a long time is required to restore it to 
its usual condition, if, as not unfrequently happens, particularly 
in the case of the bladder, the secretion becomes decidedly alka- 
line. If the latter condition lasts for some time, and especially 
if the urine becomes highly alkaline, the epithelial surface is 
practically destroyed, in which case, although the surface may 
improA;e up to a certain point, it cannot be restored to its origi- 
nal condition. A highly alkaline state of urine is engendered 
by the setting free of carbonate of ammonia, by the decompo- 
sition of the urea, in cases in which the bladder does not thor- 
oughly empty itself; and if the state of things causing this re- 
tention is not remedied, the erosion and destruction of epi- 
thelium, of the mucous membrane in its entire thickness, and 
not unfrequently of structures beneath it, are terrible. Now 
such a state of things may be prevented, or if it has not been al- 
lowed to persist for too long a period, greatly improved or even 
cured, as far as the working of the organ is concerned, in a very 
simple way. If the water be drawn off twice or three times a ' 
day, and the bladder be carefully washed out once daily with 
water of the same temperature as the urine — that is a little under 
ioo° Fahrenheit, = 37.7 Cent. — great improvement will result 
in a few days, and in many cases the patient's distress will be 
quite relieved in the course of a week. Perhaps in another week 
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the bladder will act for itself, and the urine need only be drawn 
off once a day, or the operation given up for a time altogether, 
especially if the patient is instructed to micturate on his knees, 
the body being bent forward. 

The process of pus formation upon the surface of the genito- 
urinary mucous membrane often begins in the urethra in an 
attack of gonorrhoea in early life, which soon gets well, but leaves 
a slightly altered epithelial surface. Here and there a few pus 
corpuscles continue to be formed, and are from time to time 
found in the urine. In any slight derangement of the health the 
process is apt to spread, and it not unfrequently extends into the 
bladder, and sometimes to the ureters and_so on to the pelves of 
the kidneys. If a patient with these tender patches of epi- 
thelium takes cold, the process of pus formation becomes very 
active and a catarrh of the mucous membrane is the conse- 
quence. The morbid action may be established and reach a 
high pitch of intensity in the course of a few hours, but weeks 
may pass, especially if the patient be advancing in years, before 
things return to their general state, for the perfectly normal 
or healthy condition is seldom quite regained after the age of 
forty or five-and-forty is passed. The treatment of this- con- 
dition, and further remarks upon its nature, will be found under 
the head of " Pus in the Urine." 

Bence Jones showed that in health, when the gastric juice was 
most acid the urine was least so, and vice versa. Before meals 
the acid reaction of the urine is most intense. After meals the 
urine is feebly acid, and it not unfrequently becomes alkaline 
about three hours after food. This change is associated with 
disturbance in the system, and feelings are often experienced 
which are very unpleasant to the patient. Headache, fullness, 
chilliness and languor are often experienced, and it is by no 
means uncommon to find persons made quite wretched by the 
disturbances consequent upon deranged chemical changes. 

Sleep and fasting, during which the exhalation of carbonic 
acid is diminished, " are attended by a rise in the acidity of the 
urinary secretion " (Ralfe). Highly acid urine very commonly 
accompanies certain forms of dyspepsia, especially the kind 
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to which those of a gouty tendency are subject, and it is not 
unusual to find thafthe means adopted to reduce the acidity of 
the urine are effective in improving or restoring the action of the 
stomach. There is still some difference of opinion concerning 
the way in which the acid of the gastric juice is produced. The 
question is well considered in Dr. Ralfe's little book "On the 
Morbid Conditions of the Uriae, Dependent upon Derange- 
ments of Digestion," to which I must refer the reader who 
desires to go more fully into the question. Most probably the 
hydrochloric acid of the gastric juice is set free during the 
mutual decomposition of neutral sodium phosphate and calcium 
chloride. Acid sodium phosphate appears to be the cause of the 
acid reaction of the urine in many cases, but uric and hippuric 
acids contribute. In speaking of varying degrees of the acidity 
of the urine we estimate the acid as oxalic acid. The acid 
of the urine secreted in twenty-four hours in health is equivalent 
to about two grammes of oxalic acid. 

Although the blood is invariably alkaline, from the presence 
probably of alkaline carbonates, many of the secretions of the 
body which are formed from matters taken from the blood are 
of a decidedly acid reaction. Probably from 300 to 500 grains 
of acid (irrespective of carbonic acid), calculated as oxalic acid, 
are formed in the body in twenty-four hours. As I have already 
remarked, the urine and the gastric juice are usually, in health, 
very decidedly acid, but the degree of acidity varies much, and 
in the intensity of their acid reaction these two secretions alter- 
nate with one another, and sometimes when one is intensely 
acid, the other may be even alkaline. Some of the acids upon 
which the acid reaction depends are formed within the body. 
During muscular action, carbonic as well as other acids are 
formed. Volatile fatty acids, -formic acid, acetic acid, lactic 
acid, and some others, result from changes in the contents of 
the alimentary canal, and are probably ultimately removed as 
carbonic acid, but some of them or their compounds may reach 
the blood and undergo further intermediate chemical changes 
prior to their elimination. When the action of the liver is de- 
ranged there is an accumulation of acid in the system, either 
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from the formation of excess, or from interference with the neu- 
tralization of as large a proportion of that which is produced as 
ought to be thus taken from the whole amount of acid formed. 
In rheumatism an unusual formation of acid takes place. Acetic, 
butyric, formic and valerianic are among the acids produced. 
The same acids are often set free by chemical decompositions 
occurring in the contents of the stomach. 

If bicarbonate of potash be taken before meals, the intensity 
of the acid reaction of the urine is diminished for some hours, 
but on the following day "the acidity was considerably higher 
than it was the day before the salt was taken. But when it was 
administered during the process of digestion, the acidity of the 
urine entirely disappeared " (Dr. Ralfe, "Morbid Conditions 
of the Urine, pp. 54 and 143). If, then, we desire to increase 
the acid reaction of the urine, we must give the bicarbonate of 
potash when the stomach is empty, while, if we wish to diminish 
its acidity, the bicarbonate should be given after food. When- 
ever alkalies are prescribed, the patient should be instructed to 
continue them for a definite time only, otherwise harm, instead 
of good, may result. Advantage is often obtained by a course 
of acids before meals, and a course of alkalies after meals alter- 
nately, and I have often found hydrochloric, nitric or phos- 
phoric acid before two meals in the day; and bicarbonate of 
potash or soda an hour or two hours after the same two meals, 
of great use. Such treatment may be continued for a fortnight, 
or longer, at a time. 

From nutnerous experiments, varied in many ways, Dr. Bence 
Jones came to the conclusion that ammonia in the organism was 
partly converted into nitric acid. Urea and caifein, and other 
substances containing nitrogen, give rise to the formation of a 
small quantity of nitric acid. Although Lehmann has failed to 
confirm these results, he has not, I think, succeeded in shaking 
the evidence adduced in favor of the conclusions. Lehmann 
attributed the action upon the iodide of potassium to the pre- 
sence of sulphurous acid. Jaffe performed some experiments in 
Lehmann's laboratory, and obtained sulphurous acid, but no 
nitrous acid from healthy urine and from urine passed after 
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taking ammoniacal salts. Dr. Bence Jones subsequently repeated 
his experiments, and found that Jaffa's experiments did not 
invalidate Price's test for nitrous acid, as Lehmann supposed 
{Proceedings of the Royal Society, Vol. VII, p. 94)- Dr. Bence 
Jones brings forward several cases of healthy persons vi^hose 
urine did not yield a trace of nitric acid ; but, three or four 
hours after they had taken carbonate of ammonia, evidence of 
the presence of the acid was afforded by the starch and also by 
the indigo test. After twelve hours, only a trace could be de- 
tected ; and in twenty-four, even this ceased to be perceptible. 
The urine was examined in precisely the same manner in every 
case. We must, therefore, conclude that a small, amount of 
ammonia in the organism is converted into nitric acid ; and it 
is not improbable that, under certain circumstances, the quantity 
of nitric acid formed in this manner maybe very much increased. 
Irritable Bladder. — In some cases, the deposition of uric 
acid and the secretion of a highly acid and perhaps concen- 
trated urine, persist for many years, and the derangements 
arising from this state, both as regards the urinary organs and 
the system, are often difficult to cure. Among the most common 
ailments which are due to a highly acid state of urine, is " irrit- 
able bladder." Without there being any actual disease of the 
coats of the bladder, the surface of the mucous membrane often 
becomes unduly sensitive, so that the mere contact of highly 
acid or concentrated urine excites an unpleasant feeling, and 
sometimes actual distress, which soon assumes the form of an 
uncontrollable desire to immediately empty the bladder, and 
although the organ may be nearly empty, this occurs again and 
again, causing much suffering and inconvenience. In some 
cases the patient cannot retain his urine for more than an hour ; 
and the pain is so great that the case is sometimes mistaken for 
inflammation of the bladder. The acid urine sometimes occa- 
sions the deposit of urates and uric acid in the bladder, and 
may thus give rise to stone. In some of these cases there is 
severe intermittent pain at the neck of the bladder and along 
the urethra, with frequent micturition and an almost constant 
feeling of a desire to make water. So severe are these symp- 
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toms, that the patient is prevented from discharging his ordinary 
duties, and is almost afraid to leave his own private room. He 
is ready to do anything or suffer anything in the hope of getting 
relief. Remedy after remedy is tried in vain, and he may fall 
into injudicious hands. Nitrate of silver or some other strong 
caustic may be applied to his urethra, not only without perma- 
nent relief, but his present suffering may be increased by this 
and other expedients most confidently recommended as being 
certain to effect his cure. Instead of this, changes, perhaps, 
take place in his urethra which may, at a future time, result in 
stricture, and necessitate constant surgical attention. 

The pathology of many cases of irritable bladder is obscure. 
In some there is undoubtedly catarrhal inflammation of the 
mucous membrane, but not unfrequently the condition seems to 
be due to, or is complicated with, an irritable state of the sensi- 
tive nerves of the mucous membrane and disturbances of the 
nerve centres most difficult to relieve. The practitioner will, 
however, often find that in many a case of what to the patient 
seems to be most terrible irritability, accompanied by even 
severe pain, a mercurial purge, repeated at intervals of a few 
days, will be of great service, although all the ordinary reme- 
dies which have been tried for his relief have failed. Sometimes 
the symptoms are actually caused, or greatly increased, by a con- 
centrated state of the urine, with excess pf urea, and an unduly 
acid condition of the urine invariably causes increased suffering. 
Very free dilution of the urinary secretion is indicated. Two 
pints or more of linseed tea flavored with lemon juice, dis- 
tributed over the twenty-four hours, should be ordered, and be 
kept up for a week or ten days. If the patient gets tired of 
linseed tea, barley water may be taken, or mucilage of gum, or 
infusion of triticum repens, or even pure water, or water flavored 
with orange or lemon juice. 

In many cases, the salts of the vegetable acids (citrates, ace- 
tates, tartrates) will be found more efficient in counteracting 
this acid state of the urine than alkalies or their carbonates, and 
are less likely to interfere with the digestive process. There are, 
however, low conditions of the system in which the acid state of 
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the urine, and a tendency to the deposition of uric acid in large 
quantity, are not relieved by this method; on the contrary, such 
cases are often much benefited by an opposite plan of treatment 
—tonics and the mineral acids before meals, a nourishing diet, 
with a moderate supply of simple stimulants with a little alkali, 
or with alkaline waters. Many of these cases seem to be inti- 
mately connected with impaired digestive power, and I have 
frequently found pepsine a valuable remedy (" Slight Ailments," 
2d edition, p. 89). 

Some of the most obstinate forms of the malady under con- 
sideration occur in women. I have seen cases under the age of 
thirty, in which all sorts of devices had been employed without 
avail, yield at once to moderate purgatiori, alkalies, and plenty 
of linseed tea or barley water. In the treatment of such mala- 
dies, and in the management of the sufferers, we must be careful 
not to be influenced by the increasing tendency to prescribe 
remedy after remedy, to introduce various instruments, and to 
prosecute different methods of examination with the idea of im- 
mediately curing what is really a chronic malady. Sometimes, 
however, a careful consideration of the facts leads the practi- 
tioner to suggest a simple and efficient plan of treatment which 
may prove successful within a few days of its adoption, although 
all 'sorts of extraordinary and out-of-the-way expedients have 
been resorted to without relief having been obtained. 

Of all the remedies employed for relieving a highly irritable 
bladder depending upon very acid urine, with or without pres- 
ence of excess of urea, or of a deposit of uric acid, liquor 
potassce is the most efficacious, but it must be given with due 
care, and not continued for too long a time without intermission. 

Alkaline Urine. — An alkaline condition of the urine may be 
due to several circumstances, and requires, therefore, to be treated 
on different plans. The connection between an alkaline state 
of the urine depending upon fixed alkali, and the secretion of 
a highly acid gastric juice, has already been referred to. In such 
cases, attention must be paid to the state of the digestive 
process; and when this is set right, the urine will usually regain 
its normal characters. Dr. Bence Jones alludes to three cases 
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of dyspepsia with vomiting of a very acid fluid (two of them 
rejecting sarcinae), in which the urine became alkaline from the 
presence of fixed alkali when the quantity of acid set free at the 
stomach was very great ; but when this was small the reaction of 
■ urine was acid. It must, however, be borne in mind that the 
very acid nature of the materials rejected in many cases of vom- 
iting, and especially in cases of sarcina ventriculi, arises, not 
from the secretion of an acid fluid b/ the glands of the stomach, 
but from the decomposition or fermentation of the food, when 
acids are developed, among which may be mentioned acetic, 
lactic, and butyric acids. At the same time, there can be no 
doubt that, in some cases of dyspepsia, the feebly acid or alka- 
line condition of the urine arises from the secretion of an abnor- 
mal amount of acid by the stomach. The degree of the acidity 
of the urine, says Dr. G. O. Rees, may, to a certain extent, be 
regarded as a measure of the acidity of the stomach. 

Dr. Rees long ago drew attention to a large class of cases in 
which he thought the alkaline condition of the urine was to be 
explained as follows : Urine which is highly acid at the time of 
its secretion, irritates the mucous membrane of the bladder, and 
causes it to secrete a large quantity of alkaline fluid. This 
mucous membrane in health secretes an alkaline fluid, to protect 
its surface, just as occurs in the case of some other mucous 
membranes. Under irritation, more aljcaline fluid than is suffi- 
cient to neutralize the acid of the urine is poured out ; and hence 
the urine, when examined, is found in some cases to have a very 
alkaline reaction. In such cases, this .highly alkaline condition 
is removed by giving liquor potassas or some other alkali, or a 
salt of a vegetable acid, which becomes converted into an alkali 
in the system. The urine is not secreted so acid, and, therefore, 
according to Dr. Rees, does not stimulate the mucous mem- 
brane to pour out as much alkaline fluid- I know no observations 
to disprove this explanation of the fact, that in some cases 
alkalies cause the urine to become less alkaline, or even restore its 
acid reaction ; yet one would hardly expect, if this be the true 
explanation in cases generally, that the natural reaction of urine 
would be acid. If there was danger of the healthy mucous 
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membrane suffering from the contact of a fluid only a little 
more acid than that destined to be continually touching it, 
should we not expect it to have been of such a character as to 
resist this action, like the mucous membrane of the stomach, 
instead of being excited to secrete a fluid which in excess might 
seriously damage it? It must be remembered that the mucous 
membrane of the bladder bears very well the contact of acid 
fluids which sometimes hs^e to be injected ; and it cannot be 
denied that patients may for years pass intensely acid urine, 
without there being any evidence of the secretion of the excess 
of alkaline fluid from the mucous membrane which is postulated. 

When there is fermentation in the contents of the stomach, 
with a setting free in large quantity of many organic acids, the 
urine is often only feebly acid or it may be decidedly alkaline in 
its reaction. Under these circumstances oxalate of lime will 
often be found in the deposit ; but that the oxalate is not due in 
any way to the stomach changes, is proved by the fact that it is 
often found in large quantity in cases where the stomach performs 
its work perfectly well, while in many cases in which the action 
of the stomach is very seriously deranged no deposit of oxalate 
of lime takes place. ' Alkalies taken just before a meal sometimes 
act advantageously, partly because they stimulate the increased 
secretion of gastric juice more decidedly than an acid, and partly 
because by neutralizing organic acids set free by the decompo- 
sition of some of the ingredients of the food, the secretion of 
normal gastric juice is promoted. 

The practitioner must not fail to bear in mind that great 
derangement of vesical action, and even actual and severe inflam- 
mation of the bladder, may result from carrying alkaline treat- 
ment too far, and it is very necessary to caution patients who 
have experienced benefit from alkalies and alkaline waters, on 
this head. I have seen many cases of most troublesome bladder 
disturbance caused by foolishly persisting in the use of alkalies. 
Patients generally know nothing of physiology, and having found 
what they call " a good thing" in the way of a remedy, are too 
apt to persist in its use even after its action is obviously detri- 
mental. This effect being attributed to some other circumstance, 
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the pet remedy is continued until real illness is induced, and 
It becomes absolutely necsssary to call in the medical adviser, who 
would have given the patient such directions as would have saved 
him much suffering and trouble, and perhaps prevented a long 
and tedious illness, had he been consulted before the patient took 
upon himself the responsibility of his own medical management. 
The persistently alkaKne condition of the urine occasionally 
met with is very difficult to successfully treat, and may continue 
in spite of large doses of acid persisted in for many weeks at a 
time. Indeed, no amount of acid that can be taken without risk 
will alter the reaction of the urine in some instances. The 
alkaline condition is usually associated with the deposition of 
earthy phosphates, and sometimes in very considerable quantity. 
In such cases, without very careful management, a distressing 
state of things may resulti The earthy salts are often deposited 
upon the surface of the mucous membrane, not only of the 
blad'der but upon that of the- ureters and pelvis of the kidney. 
This process not unfrequently results in complete disorganization 
of the mucous tract, and generally leads to a serious state of 
things; not uncommonly portions of the deposit become de- 
tached, and receiving earthy phosphates upon their surface, layer 
after layer, concretions of a soft and very brittle character, but not 
unfrequently of considerable size, may be formed. The injection 
into the bladder, from time to time, of very dilute acid (one 
part of strong acid to one hundred of water), with frequent 
washings out of the viscus with tepid water, generally affords 
relief. 

VARIATION IN QUANTITY AND IN THE RELATIVE PROPORTION OF 
THE SOLIDS OF THE URINE. 

Among the commonest derangements of the urinary secretion 
within the healthy range is an increase of the solid matter in 
proportion to the liquid present. In a given quantity of urine 
the solids may be found to be double that of the ordinary 
amount, and other specimens within twenty-four hours may 
contain much less than the ordinary percentage of solid matter. 
In the case of a secretion like the urine, which is always changing. 
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at least as regards the quantity of its constituents, it is not pos- 
sible to adduce a standard analysis which shall represent its 
normal composition. We may arrive at an average by making 
analyses of a portion of the mixed urines of the twenty-four hours, 
and instituting comparisons between the urines of a number of 
healthy individuals. In this way we are able to point to what we 
may call a healthy standard, but in nature variation is constant 
with reference to this, and in both directions. It is to the con- 
siderable and constant variation in the composition and quantity 
of the urinary constituents that what may be spoken of as the 
capacity of maintaining a steady, even state of health is to be 
attributed. 

Urea is the most important of the solids of the urine. It is 
always present and in-greater proportion than any other of the 
constituents of urine. The amount .varies greatly within the 
physiological limit, and in slight departures from the healthy 
state it is not uncommon to find the urea amounting to double 
as much, or to not more than one-twentieth of what is stated 
to be its normal amount. The quantity of urea excreted by a 
healthy man during each period of twenty-four hours may be 
roughly stated to be 500 grains, and corresponds to about 3^ 
grains per pound of the body weight. In many cases, however, 
it does not amount to nearly so much. Some organisms are 
exceptionally economical "machines," and do not consume 
even half as much food in the performance of the same amount 
of work as seems to be necessary in the case of the majority. 
Even in engines the greatest difference exists in this respect, 
and engineers are continually discovering new means of econo- 
mizing fuel. As compared with an engine, however, the most 
extravagantly feeding man is a very economical machine. 

A good deal of urea found in the urine is produced in the 
liver. In some diseases of this organ the quantity of urea 
formed in the twenty-four hours is lessened. It is probable that 
far too little consideration has been given to the action of the 
liver in the treatment of disturbances resulting in the formation 
and excretion of more than the normal amount of urea and uric 
acid. In some of these cases our attention should be mainly 



DIAGNOSIS AND TREATMENT. 33 

directed to the action of the liver and intestinal canal, and we 
shall often find that as soon as the work performed by these or- 
gans is properly discharged, the urine will return to its normal 
condition. 

The large proportion of urea excreted in fevers and inflamma- 
tions has been supposed by some authorities to be proof of ex-_^ 
cessive oxidation, and to be necessarily connected with the high 
temperature of the body. In spite of the blood being stagnant 
in the vessels, and the air-cells of the lungs choked up, this ill- 
considered theory has been so forced upon us, that it will probably 
be some time before any view more in accordance with well- 
known facts will be accepted. It need scarcely be said that a 
rise in temperature may be brought about in many ways, while 
it may be regarded as certain that the increased heat in fever and 
inflammation, and the increased quantity of urea formed, do not 
depend upon peroxidation ; indeed, it will be found that there is 
usually a very large excretion of urea in diseases in which the 
activity of the processes concerned in oxidation is much reduced, 
instead of being in excess. The amount of urea excreted is often 
very great. Vogel mentions a case of pyaemia, in which 1 235 
grains of urea were removed in the course of twenty-four hours. 
Dr. Parkes obtained as much as 885 grains in a case of typhoid 
fever. These quantities are very large, if the patients did not 
exceed the average weight of adult men ; but, unfortunately, 
their weight was not recorded. 

Excess of Urea. — This phrase is not restricted to those cases 
in which the total quantity excreted in the twenty-four hours is 
greater than in health ; but a specimen of urine which yields 
crystals of nitrate of urea when an equal bulk of nitric acid is. 
added to it in the cold, without having been previously concen- 
trated, is said to contain "excess of urea." The quantity of 
urea dissolved in the fluid is so great, that nitrate of urea is 
formed, and crystallizes, just as if the urine had been concentrated 
by previous evaporation. This result may be brought about in 
several ways. In cases in which but a small quantity of fluid is 
taken in proportion to the urea to be removed ; when an unusually 
large amount of water escapes by the skin and other emunctories ; 
c 
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as well as in many cases in which an unusual amount of urea is 
formed in the organism, we shall frequently find excess of urea 
in a specimen of the urine. 

" Excess of urea " is frequently found in the urine of persons 
suffering from acute febrile attacks. It is very common in 
cases of acute rheumatism, and is often met with in pneumonia 
and acute febrile conditions generally, in which cases there is also 
an actual increase in the quantity excreted in the twenty-^four 
hours. In England, we meet with cases of "excess of urea" 
very frequently; but on the Cpntinent they appear to be so 
rare that many authorities seem to doubt the truth of what Eng- 
lish observers have stated on this point. Lehmann, I think, 
states that he had never seen a case in which crystals of nitrate of 
urea were thrown down upon the addition of nitric acid, without 
previous concentration. 

Urine containing excess of urea is generally perfectly clear, 
of rather a dark yellow color, and of a strong urinous smell. Its 
specific gravity is about 1.030, and it contains 50 or 60 grains, or 
more, of solid matter per 1000. At ordinary temperatures, an 
aqueous solution which forms crystals of the nitrate upon the 
addition of nitric acid without previous evaporation will contain 
at least 60 grains of urea per 1000; 50 grains of urea per 
1000 hardly gave the slightest precipitate after the lapse of a 
considerable time. But it would seem that the salts, extractive 
matters, etc., in urine, favor the crystallization of the nitrate 
when even a smaller quantity of urea than 5 per cent, is present. 
It should be mentioned that the above experiments were per- 
formed in the summer, in very hot weather. In one case, in 
which the urea readily crystallized on the addition of nitric acid, 
the urine had a specific gravity of 1.028, and contained — 

ANALYSIS. 

Water 940.18 

Solid matter 59-82 

Organic matter 50.57 

Fixed salts o 2C 

Urine containing excess of urea is generally acid, but I re- 
ceived a specimen from Dr. Fergus, of Marlborough, which was 



DIAGNOSIS AND TREATMENT. 35 

alkaline, and contained crystals of triple phosphate. It came 
from a patient, i8 years old, who was feverish, with gastric and 
biliary disturbance. The urine was highly colored, sp. gr. 1.033, 
and became nearly solid upon the addition of an equal bulk of 
nitric acid, from the formation of crystals of nitrate of urea. 
(April, 1862.) There are some peculiar and not very common 
cases in which the urine persistently contains more than the 
healthy amount of urea. The patient is weak, and grows thin, 
in spite, it may be, of taking a considerable quantity of the most 
nutritious food. He feels languid and indisposed to take active 
exercise. In some cases digestion is impaired ; in others the 
patient eats well, experiences no pain or uneasiness after food, 
and perhaps has a good appetite. Sometimes there is lumbar 
pain. It would seem that most of the substances taken as nu- 
trient material become rapidly Converted into urea, and are ex- 
creted in that form. The waste of the tissues is not properly 
repaired, and the patient gets very thin. To refer these symp- 
toms to the existence of a particular diathesis, affords no 
explanation of the facts, but it must be admitted that the pa- 
thology of these remarkable cases has not yet been satisfactorily 
made out. Mineral acids, rest, shower-baths, and good air, 
often do good ; but some of these patients are not in the least 
benefited by remedial measures, and they continue for years very 
thin, passing large quantities of highly concentrated urine, while 
the appetite remains good, and a considerable quantity of nitro- 
genous food is digested. In some, which have resisted the usual 
plans of treatment, benefit has been derived from the use of pep- 
sine, with diminished quantity of meat, afid a larger amount of 
farinaceous food. Sometimes it is necessary to keep the patient 
on milk and farinaceous food only for several days together, not 
allowing him any meat, or even soup or fish. 

It is very remarkable, that in many instances the secretion of 
the urine which is so rich in sorlid constituents occurs only at 
one time during the twenty-four hours. It is, therefore, neces- 
sary, if we desire to estimate the total quantity of the various 
solid matters passed in the day, to mix all the urine passed in 
the twenty-four hours, and having, carefully measured it, to 
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analyze a portion of the mixture. The variation in the activity 
of the secreting process is very great. At a particular period of 
the day, usually in the afternoon and evening, the patient will 
complain of coldness of the surface of the body generally. This 
is soon followed by lumbar pain and some congestion of the 
kidneys. The secretion of urine of very high sp. gr. soon takes 
place, and not unfrequently a small quantity of albumen is found 
in it. When the patient gets warm and freely perspires, the 
symptoms pass off and the free secretion of normal urine fol- 
lows. Some of these cases are closely allied to ague, and are 
cured by those remedies which act favorably in intermittents 
generally. Quinine in five or ten grain doses is often of use. 

When the formation of urine containing " excess of urea " 
has gone on for a considerable period, no change in diet for a 
short time will alter the condition. There seems to be a ten- 
dency to the excessive formation of urea in the system, and this 
often persists for a considerable time. It cannot be explained, 
but it may be compared with the " tendency " to the formation 
of sugar or cystine. The facts cannot be accounted for by sup- 
posing that an accumulation of urea in the system has taken place, 
and that it is gradually removed. To discourage or prevent this 
excessive formation of urea, it is necessary for the patient to 
diet himself with care and regulate his exercise for several weeks 
if any good and lasting benefit is to be obtained. The meat 
consumed should be reduced to three or four ounces daily, or less, 
and advantage will result from the substitution of fish for meat 
on at least two days in the week. Farinaceous puddings and 
stewed fruit may be taken, and baked apples, stewed prunes, 
and various kinds of jam may be obtained, even in the winter 
months. Benefit also results from taking lettuces, mustard and 
cress, and water-cresses in this condition. 

There is no doubt that, as long ago observed by Prout, in 
many cases that come under our notice, an actual excess of urea 
in proportion to the body weight is habitually, and, under ordi- 
nary circumstances, excreted. In some of these cases it is re- 
markable, that although little nitrogen is taken in the food, an 
unusually large quantity of urea nevertheless passes away from 
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the organism. It would seem probable that substances from 
which urea may, by chemical change, be readily produced, may 
go on accumulating in the blood, and possibly in the interstitial 
tissue fluids, for some consiflerable time, and that then some spe- 
cial chemical disturbance is started, and the nitrogen of these 
substances goes to form urea, instead of many other nitrogenous 
compounds as well as urea. For many days larger quantities of 
urea are excreted than can be accounted for by the ordinary 
changes. This formation of urea may be associated or not with 
febrile symptoms. After a time, at least iri most of the cases 
that come under observation, this free excretion of urea be- 
comes reduced and the patient returns to his normal state of 
health. 

In another class of cases, there can be no doubt that a large 
quantity of the urea excreted is actually formed from the tissues 
of the body. The tissues accordingly waste, and this process 
may continue for a considerable period of time. No matter 
how much food the patient may take, he continues to get thin 
and loses considerably in weight. The nitrogenous constituents 
of the food, instead of supplying the tissues and compensating 
for the tissue waste, are themselves resolved into urea, and thus 
the quantity formed is largely increased. Why the food which 
is usually appropriated and applied to the nutrition of the body 
is, in -certain cases, resolved into urea, or into this and other 
excrementitious matter without being employed at all in the 
nutritive processes, I cannot say, but I have no doubt that this 
is so in a number of cases, the exact nature of which is still ob- 
scure, as well as in many cases of fever where the removal of 
large quantities of urea is associated with extreme weakness and 
continued emaciation. 

The copper test for sugar, known as Trommer's test, Fehling's 
solution, and other tests of the kind, afford indications of the 
presence of sugar in many specimens of urine which contain a 
large quantity of urea. The reduction of the copper does not, 
however, depend upon sugar. The presumption that the change 
in question was due to the presence of sugar, has led some ob- 
servers to believe that there was a tendency for cases in which 
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an unusual quantity of urea was formed in the body to pass into 
the diabetic condition. As far as has been ascertained, there is, 
however, no very conclusive evidence in favor of this vie\v, and 
it is very doubtful whether there is really any causative relation 
between the state of system in which diabetes occurs and that 
which is characterized by the formation of large quantities of 
urea, or by the frequent secretion of urine in a highly concen- 
trated state and containing a high percentage of urea. In test- 
ing the urine of cases supposed to belong to one of these classes, 
the greatest care must be taken not to be misled by the change 
in the copper test above referred to. It has happened to me on 
more than one occasion to have to prove to a medical friend, 
who had frightened himself into the idea that he had diabetes, 
that his chemical skill only was at fault, and that urea or some 
other constituent had caused the reduction of oxide of copper 
which had alarmed him. And although it is satisfactory to con- 
vince a friend that he is more likely to live to be old and to 
enjoy better health than he had concluded had fallen to his lot, 
it is not pleasant to have to convict him of a blunder, though it 
be chemical only. 

Deficiency of Urea. — Sometimes the quantity of urea excreted 
is very small. A lady suffering from an ovarian tumor only 
excreted 75 grains of urea in 200 fluid drachms of pale, faintly 
alkaline urine in the course of twenty-four hours. (Thudichum.) 
In a case of cancer of the uterus, under the care of Dr. Arthur 
Fart-e, only a few drachms of fluid were passed from the bladder 
during a week; and this contained a small quantity of solid 
matter, in which no urea could be detected. In a case which 
proved to be complete degeneration of the kidneys from stones 
in each pelvis, while the patient yet seemed to be in good 
health, less than half a pint of urine of very low sp. gr. (1.004) 
was formed for many days at a time, and there was no evidence 
to show that the urinary constituents passed off" by the bowel. 
The probability is that the chemical changes ordinarily resulting 
in the formation of urea were reduced to the minimum con- 
sistent with life. 

In chronic structural disease of the kidney, the urine is of 
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very low specific gravity, and but a very small proportion of urea 
is excreted in the twenty-four hours. This arises from the 
alteratton in the gland structure, and the amount of urea sepa- 
rated may be .regarded as a rough indication of the extent of the 
organ involved. In some cases, the morbid condition affects 
the whole structure ; but in others the greater part of the kidney 
remains healthy. In the latter case a fair amount of urea will 
be excreted ; and, although the urine contains albumen, the 
case may be looked upon as of a hopeful class — qases of the 
kind often living for twenty years or longer. 

In -certain cases, urea almost entirely disappears from the 
urine, and is replaced by leucine and tyrosine. Frerichs men- 
tions a case of acute yellow atrophy of the liver, in which only 
a trace of urea could be detected, while a very large quantity of 
leucine and tyrosine crystallized from the concentrated urine. 
(" Klinik der Leberkranheiten." Erster Band. Seite 221.) 
In low forms of typhoid fever, the urine also frequently yields 
leucine and tyrosine' in considerable quantity. In a case of 
chronic yellow wasting, which came under my own notice 
(F. C, vol. VI, p. 37), the liver was of a yellow color, and 
weighed only i^ lb. The patient was a young woman, age 26. 
Jaundice had existed "foi;. six weeks, but urgent symptoms — 
delirium and coma — had only supervened a few days before 
death. Leucine was obtained from the urine by evaporation, 
but only in small quantity. In a remarkable case of enlarged 
spleen (leucocythemia) under my care, much leucine was found 
in the urine. In many cases there is a deficiency of urea in the 
urine in consequence of it not being formed in the body. This 
is remarkable in cholera, in which disease only a mere trace of 
urea is sometimes produced during many hours. 

Uraemia is the term applied to that condition of the system 
which soon results from the retention of the excrementitious 
urinary substances in the blood. Long-continued organic dis- 
ease of the kidneys -often ends in urxmia, but it may depend 
upon acute disease. The nervous phenomena are generally con- 
sidered to be caused by the accumulation in the blood of urea, 
but later researches have shown that neither Urea, Carbonate of 
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Ammonia, nor Nitrate of Potash injected into the blood of 
animals proves speedily fatal, unless the kidneys be previpusly 
extirpated <Hammond). If, however, the quantity of urea in- 
jected be very large, death does take place. Stannius, on the 
contrary, states that urea injected into the blood is harmless ; 
and Petroof has injected a large quantity into the blood without 
causing coma. Dr. Hammond has shown that the urine, as a 
whole, is more poisonous than a simple solution of urea. He 
has proved most conclusively that Frerichs' notion, that the 
urea became decomposed into Carbonate of Ammonia, is errone- 
ous; and Johnson, Richardson, and others are of the §ame 
opinion. Hopjje finds that in uraemia the extractives are in- 
creased to three times, and the Creatine to five times the normal 
amount. In many cases of severe ursemia there is, however, no 
urea to be detected in the blood, and various hypotheses have 
been, from time to time, advanced to explain the fact, but none 
of them are entirely satisfactory. The extractives are very much 
increased in some cases, and their relation to the albumen rises 
from 5 : loo to 40 : 100, according to Schotten. It is possible that 
in some cases in which a large quantity of urea is detected, the 
formation of this substance has been going on actively for some 
time, and has accumulated in the blood or has even passed, after 
its passage into the uriniferpus tube, directly into the blood, by 
the rupture of the upjjer part of the tube and adjacent capillary 
or capillaries, or through the lymphatics, its escape into the 
pelvis of the kidney having been prevented. In those cases of 
death from ursemic coma in which no urea is to be detected in 
the blood, it is most likely that the secreting structure of the 
liver, and probably also that of the kidney, has ceased to be 
active altogether, and that urinary constituents are not even 
formed. In such a case it is probable that death results from 
the accumulation in the blood of those materials which it is the 
duty of the kidneys to separate, or from the presence of com- 
pounds resulting from the decomposition of these. In consider- 
ing this question, it must be borne in mind, not only that the 
renal disease has gradually advanced, and the kidneys, perhaps, 
have become almost inefficient, but that most important altera- 
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tions have been slowly taking place in the blood, and in the 
action and reaction of the various organs supplied by it. Many 
tissues in the organism must be secondarily affected, and must 
have gradually become much altered in structure. At present 
we are but very imperfectly acquainted with the normal changes 
occurring in the blood, or with the consequences immediately 
resulting to the tissues, especially the nervous system, from the 
retention of certain excrementitious matters, independently of 
urea; and we know very little of the remote or immediate 
effects resulting from excrementitious substances not being 
formed at all. The question is a more difficult one than it 
appears at first sight, and requires more searching chemical and 
microscopical investigation than it has yet received. One 
writer on this subject concludes a very elaborate essay thus : 
" Enfin, cette alteration chimique du sang est encore mal definie, 
et la science attend sur ce point de nouvelles rechercbes.." 
(" De I'Uremie," These, par Alfred Fournier, 1863.) Possibly 
"uraemia" may depend not upon the presence of one single 
constituent of the urine only, as. urea, in the blood, but rather 
on the accumulation of a number of products resulting from the 
disintegration of tissue which ought to be separated by the 
kidneys. This is the general conclusion arrived at by one of 
the more recent writers on the subject, M. Rommelaere, whose 
memoir contains records of valuable original observations. 
(" De la Pathogenie des Symptomes Ureraiques," par Dr. W. 
Rommelaere. Bruxelles: Henri Manceaux, 20, Rue de I'Etuve.) 
I shall have to refer again to uraemia, under the head of acute 
inflammation of the kidneys. 

But whatever difference of opinion there may be as to the 
exact nature of the uraemia state and the mode as well as the 
order of the causation of the several pathological phenomena 
which accompany it, or of which it is a consequence, there can 
be none whatever as to the proper treatment of the condition. 
It 'is here that the principle of rapid elimination must be 
promptly acted upon and actively carried out. Free purgation 
must be brought about, and aided by free diaphoresis, if this can 
be excited. Diuresis cannot be regarded as advantageous in 
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these cases, for the kidneys being in a state of inflammation and 
the capillary vessels congested, the organs must not be stimu- 
lated to increased action, but rather assisted to rest for a time, 
their work being thrown upon other organs, especially the 
bowels and the skin, until the kidneys are restored to their 
normal state, when free diuresis often takes place, and many 
substances which have been accumulating for some time are 
excreted, and the patient soon becomes convalescent. This sub- 
ject will be further considered when the treatment of acute 
inflammation of the kidneys is discussed. 

Ammonia. — Numerous experiments seem to show that in 
health a srnall quantity of ammonia escapes in the urine. Neu- 
bauer has conclusively proved that certain ammoniacal salts pass 
through the organism, and may be detected in the urine un- 
changed. Ammonia, as is well known, is very easily produced 
and in large quantity, by the decomposition of the urea. It is, 
however, almost certain that a small quantity may under some 
circumstances pass into the urine from the blood. 

In many bladder cases the quantity of ammonia present in the 
urine is often so considerable that it may be smelled all over the 
room in which the patient lies, but it arises in some of these 
from the decomposition of the urea after the urine has left the 
bladder, and in others it is decomposed even while it yet re- 
mains in this viscus, not in consequence of its formation in and 
removal from the blood, but from the chemical decomposition 
of the urea. It is doubtful whether a large amount of ammonia 
under any circumstances can accumulate in the blood afterwards 
to be excreted in the urine, as it is probable that, if formed, it 
would escape more rapidly from the lungs or from the intestinal 
canal than from the kidneys. 

Uric Acid and Urates are present in varj-ing proportion 
in healthy urine, but in disease a large increase is very frequently 
observed. The proportion in health is about half a grain in 
looo of urine, and is often less than A per cent. Uric acid and 
urates usually form urinary deposits, either from existing in too 
large a proportion to be dissolved in the urine when cold, or, as 
is probably the case in the majority of instances, from the devel- 
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opment of an acid in the urine, which causes them to be precipi- 
tated from their solutions. But occasionally much more than 
the normal amount is held in solution. Whether there is really 
more uric acid formed and excreted than in health may be ascer- 
tained by mixing the urine passed during twenty-four hours and 
estimating the uric acid in a small quantity, and calculating the 
amount in the whole. 

In many acute febrile conditions, the proportion of uric acid 
is increased, and the period of resolution of the inflammation is 
marked by diminished frequency of the pulse and respiration, 
by a fall in the temperature, by free perspiration, and by a very 
abundant deposit of urates. In health, not more than from 5 to 
8 grains of uric acid are excreted in twenty-four hours ; but, in 
some acute diseases, the proportion may amount to 20 grains. 
In a case of fever. Dr. Parkes found that 17.28 grains of uric 
acid were excreted in twenty-four hours. Dr. Sansom has esti- 
mated the quantity of uric acid in 1000 grains of the morning 
urine in health and several cases of disease. The results are as 
follows: — 

Grain, 

Health 250 

Acute gout , 830 

Acute rheumatism 802 

Heart disease 711 

Erysipelas 679 

Phosphatic urine 140 

Chronic gout 120 

Excessive debility 078 

Urate of soda is easily caused to yield crystals of uric acid. 
If the amorphous urate deposit be merely dissolved in warm water 
or by warming the urine, the urate may become decomposed. 
As the solution cools, crystals of uric acid are deposited. In 
some cases, the quantity of uric acid held in solution is so great 
that, upon the addition of a drop of nitric acid to the urine, an 
abundant amorphous precipitate, exactly resembling albumen, is 
at once formed. Such precipitate has many times been mistaken 
for albumen, and, even if examined under the microscope im- 
mediately after it is formed, its nature cannot be made out. If, 
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however, it be allowed to stand for some time, the. amorphous 
particles gradually increase in size, and assume the well-known 
crystalline form of uric acid. The instances in which I have met 
with urine exhibiting these characters have for the most part 
been cases of liver disease. Although the reaction of the urine 
is acid, no precipitate takes place upon the application of heat, 
by which fact urine of this character may at once be distinguished 
from albuminous urine. 

In some cases, although the urine be perfectly clear or only 
slightly opalescent, with no distinct deposit, an unusually large 
quantity of uric acid or urates, or both, may be held in solution. 
Upon the addition of an acid the uric acid is set free in abun- 
dance. Such cases require to be treated upon the same princi- 
ples as those in which visible deposits of uric acid and urates are 
frequent. Patients having urine of the character above indicated 
often take, for weeks together, considerable doses of alkali with 
advantage, but persons adopting this treatment should always be 
cautioned against continuing the alkali for" too long a time 
without an interval, during which a tonic mode of treatment is 
adopted or, medicine of every kind withheld. 

The presence of an increased quantity of uric acid in the urine 
shows that more of this substance or its salts is being excreted 
than in health. A large proportion of the uric acid resulting 
from the disintegration of albuminous' substances taken as food, 
or forming constituents of the blood or tissues, combines with 
ammonia, soda, or lime, forming urates of these bases, which 
are excreted in the urine. In cases where considerable excess 
of nitrogenous matters are taken in the food, much of the excess 
passes away as uric acid. 

In gout, the presence of uric acid in the blood has been shown 
to be constant by Dr. Garrod, who considers that in this condi- 
tion "the kidneys lose, to some extent, their power of excreting 
uric acid, although they eliminate urea, as in health." In many 
cases of gout, although there is no albumen in the urine, that 
series of changes which ends in structural disease has already 
commenced, and the normal power of elimination interfered 
with. During the attack of gout there is less uric acid in the 
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urine than in health ; but after it is over, a large quantity of uric 
acid and urates are often carried off from the system! 

In cases characterized by a tendency to the formation of much 
uric acid, the principal objects to be attained by treatment are, 
to favor oxidation, and to promote the solution of the uric acid 
and urates already existing, and their elimination from the blood. 
Good air and moderate exercise, with attention to the action of 
the skin, will fulfill the first object ; and the solution and elimi- 
nation of the urates will be encouraged by giving alkalies in so- 
lution in a considerable quantity of water. Seltzer, Vichy, and 
Vals waters, which contain carbonates of potash and soda, or 
Lithia water, may be given with advantage. Even plain water 
does good if as much as three or four tumblers be taken daily for 
a week or two at a time. Lemonade is sometimes advantageous, 
and cider and perry suit some persons who suffer from excess of 
urates. 

The satisfactory change which in chronic gouty and rheumatic 
cases frequently ensues from following some of the much vaunted 
"systems," or going through a course of drinking waters and 
bathing in Germany or elsewhere, obviously arises from the in- 
creased action of the skin, and the improvement of the health 
generally, brought about under the influence of exercise, good 
air, simple diet, and temperance, wisely enforced in the estab- 
lishments. If patients could be induced to retire to a pleasant 
part of the country, where they could take moderate exercise and 
te free from mental anxiety, meet with agreeable society, live 
regularly, take small doses of alkalies, and soak themselves for 
an hour or two a day in warm water in which some carbonate of 
soda had been dissolved, they would probably get as much benefit 
as they do by traveling several hundred miles to a famous 
watering-place, and at much less trouble and expense. I am 
convinced that there are many patients who would prefer to carry 
out such a simple plan, rather than submit themselves to the need- 
less routine and tiresome formalities compulsory in many of the 
professed universal systems, compliance with which cannot but be 
extremely repugnant to their common sense, submission not un- 
frequently involving the patients being claimed as converts to 
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and supporters of doctrines which no sensible person can really 
accept. There are, however, not a few who, for the sake of the 
advantages derived from the regular system of living, air, exer- 
cise, etc., are ready to be regarded as believers in doctrines and 
- propositions which they know are absurd, and which have no real 
foundation in fact. 

The nature of the derangement of the physiological processes 
should be carefully considered before any plan of treatment is 
suggested. We should ascertain in what points the condition 
differs from the healthy state, and then consider how the de- 
ranged actions may be modified. It is obviously quite useless 
to attempt to relieve the patient by giving drugs, without enforc- 
ing attention to all the circumstances which are likely to im- 
prove his health, and it will, therefore, be well for us to con- 
sider more in detail the principles which should guide us in the 
management of many of these cases. 

Dr. Latham considers that the glycocine formed in the liver 
is, under ordinary circumstances, resolved into urea, while in 
the deranged action of the organ, uric acid is'produced, and if 
the kidneys do not excrete this freely from the blood, the uric 
acid accumulates in the system and interferes with the action of 
many tissues and organs. (^"On the Formation of Uric Acid in 
Animals; its Relation to Gout and Gravel." Deighton, Bell & 
Co., 1884.) These views are supported by what is observed in 
the action of remedies. If during and after middle age the 
kidneys continue as active as they are in early life, the uric acid 
is got rid of as fast as it is formed ; but if, as is generally the 
case, as age advances, they act less freely, the uric acid accumu- 
lates in the system and is slowly deposited in various tissues 
which suffer in consequence, both as regards their nutrition and ' 
action. The main object, therefore, of treatment should be to 
prevent the formation of glycocine, and favor the decomposi- 
tion and excretion of that which already exists, and there can 
be no doubt that the most successful mode of treating many 
forms of gouty affections is calculated to effect this. 

Where the deposition of uric acid in the urine is of frequent 
and perhaps of almost daily occurrence, it is, above all things. 



DIAGNOSIS AND TREATMENT. 47 

necessary for the patient to change his mode of life as well as 
take remedies which are known to interfere with the formation 
of the deposit, and it is desirable to warn him that the altered 
course of diet and the use of proper remedies must be persevered 
in for some time before any very decided beneficial change will 
be evident. A complex course of chemical decomposition which 
has become habitual in the organism has to be altered, and it is 
sometimes weeks before any perceptible effect is produced in cases 
where a complete cure is ultimately secured. Patients are still 
too apt to credit us with occult powers, by virtue of which we 
are supposed to be able to exert some mysterious and very power- 
ful influence akin to that supposed power of charming away 
maladies with which our representatives in times long gone by 
were credited by many besides the ignorant and foolish. They 
expect the one bottle of medicine to stop at once, or alter for 
good and all, a series of abnormal chemical changes which has 
persisted for years, and which has been initiated and maintained 
by injudicious living for a period of perhaps twenty years or 
more. Nor will many give us even a fair chance of affording 
them relief. Unless they can eat and drink as they have long 
been in the habit of doing, they will not feel satisfied, and if 
you recommend a moderate diet, they will tell you that if they 
are to submit to the regimen of a German bath, they might as 
well go to one for a month or so ; but if you suggest that the 
mode of life ad'opted' during that short period of penance should 
be persisted in during the whole year, they may assure you that 
in their opinion life would not be worth having on such terms. 
Nevertheless, it is certain that not only those who are ailing, but 
many of us who consider ourselves in good health, would be far 
healthier and live longer than we do if we adopted a regimen 
compared with which that of many a German bath must be con- 
sidered even liberal. 

In the treatment of a case in which some organ absolutely 
necessary to life is the seat of morbid change — more especially 
where this change under ordinary circumstances is progressive, 
the practitioner must take into his careful consideration a number 
of matters bearing upon the general work and change going on 
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in the body in health. First of all, as regards the fluid to be 
taken : How important is the simple question of the action of 
water in the economy, but how difficult it is to determine what 
is the proper amount which should be taken during each period 
of twenty-four hours. There is no matter pertaining to diet 
and daily habit in which men diff'er from one another more than 
in the quantity of fluid they take. Some healthy people drink 
more than five times as much as others. Some are always 
■ thirsty ; others — as regards their ordinary daily life — hardly 
know what the sensation of thirst is like. Again, one man can 
work hard all day and perspire profusely without experiencing 
any very great demand for drink ; another can hardly walk half a 
dozen miles on a hot day without an actual need of water or 
some other liquid to quench his terrible thirst, accompanied by 
dryness of throat and a general feeling of want of powers — 
undoubtedly relieved for a time, but for a time only, by the im- 
bibition of fluid. A considerable quantity of fluid is advanta- 
geous, but not equally so to all persons. Other things being 
equal, a moderate amount of food will go further if a consider- 
able quantity of water be taken than if only a small amount of 
liquid be introduced ; also, it has been found that the increase 
of fat is favored by a large quantity of liquid in proportion to 
the solids of the diet. 

But the daily proportion of water should vary according to the 
quantity and character of the food taken. When this is of a 
nature to yield considerable quantities of urates and other sub- 
stances not very readily soluble, more water is required than 
when food of a different kind is taken; but this recommendation 
cannot be acted upon as a general principle, inasmuch as it is 
liable to exception should there be any great change in tempera- 
ture. In fact, with regard to the quantity of fluid required, there 
are so many disturbing causes that it is impossible to lay down 
any but the most general directions. In truth, each individual 
must endeavor to ascertain for himself the average quantity 
required, and vary it from time to time. In these days of cycling 
the quantity of water taken is often enormous, and the cyclist 
during work may really require five or ten times as much in the 
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twenty-four hours as when he is following his ordinary duties. 
Happy is the cyclist who has discovered that nothing more 
solid or nutritious is needed than the soluble constituents of 
tea, coffee, cocoa, lemon, or orange, dissolved in water, and 
that malt and alcohol are no more required than pounds of beef 
or mutton, to supply muscle and nerve waste. The daily amount 
of water required must therefore not be disregarded by the prac- 
titioner when considering the proper course of diet and regimen 
to recommend to his patient. 

The beneficial effects of an occasional washing out of tissues 
is well known, and people past middle life often find out the 
value of a course of " waters " for themselves, but while there 
are some morbid conditions which require for their good man- 
agement a dilute state of the blood and the free and frequent 
change of fluid in all the tissues and organs, there are others in 
which a state of things the very reverse is needed. The ex- 
periment is being perpetually tried, for the advantage of the 
practitioner who will be at the pains of observing. Patients who 
have blindly followed the fashion, without thought and without 
advice, will return, after a course of the most "celebrated and 
never-failing waters," worse than when they commenced the 
ill-advised system, which for them no one in his senses, and who 
possessed any knowledge of physiology, would have recom- 
mended, little rather than much water being required in their 
case, and simple rest instead of constant change, for their over- 
wrought tissues. 

Among the alkaline remedies which are of advantage to those 
who suffer from gout or from that state of system which under 
favorable circumstances leads to the development of gout, or at 
least to symptoms which are distinctly due to a gouty habit or 
tendency, the salts of Lithia have been of late years prescribed. 
Since the researches of Dr. Garrod, who showed that lithia was 
an excellent solvent of uric acid, the carbonate and the citrate of 
lithia, as well as lithia water, have been in great and deserved 
favor, but the practitioner must not expect to find that lithia or 
any other substance which is effective in the treatment of some 
cases, will be equally potent in all. In treating such conditions 
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it is well to be provided with a number of remedies which can 
be changed from time to time ; for in taking physic, as well as 
wine, it is to the advantage of the patient to change, since it is 
certain that many a remedy which may be very useful if taken 
for a short period of time loses its effect if taken for long, and 
that benefit may be obtained by substituting for it another, 
although this last was not efficacious when it was previously given. 
Preparations of potash, soda and lithia may be ordered alter- 
nately with advantage. The practitioner will find that some 
patients receive most benefit from one alkali, others from 
another. Soda seems to suit some people better than potash, 
and although lithia is often beneficial it does not do some patients 
as much good as soda or potash, or the two combined. In many 
cases, I find that carbonate of ammonia is a valuable remedy if 
given in sufficiently large doses. Ten grains of Howard's vol- 
canic carbonate of ammonia dissolved in an ounce or more of 
water may be taken every three hours, for a week or longer at a 
time. 

So, too, in prescribing alkaline remedies, it is necessary to pay 
attention to the degree of dilution, and to the time of their 
exhibition. As a general rule free dilution is desirable, and the 
best time to take the remedy is about an -hour after meals and 
at bedtime, but sometimes the patient finds that this plan does 
not suit him, and it is necessary to alter the time to midway be- 
tween two meals. Free dilution with cold water often disturbs 
the stomach and may even stop digestion. In that case warm 
or tepid water sholild be given, and the patient should be 
directed to swallow the draught by small mouthfuls, one at a time, 
and he should not drink off the whole dose, of a quarter of a pint 
or more, at once. Sometimes a few drops of essence of ginger, 
or a little peppermint water, or a few drops of chlorodyne added 
to the mixture, will enable a patient to take the alkaline remedies 
who was unable to take them in the ordinary form. 

But if alkalies as generally prescribed disagree, the proper dose 
of liquor potassae, bicarbonate of soda or potash may be added 
to soda, Seltzer, Vals, or Vichy water, with or without three or 
four drops of dilute hydrocyanic acid and essence of ginger. 
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Not unfrequently if the draught be jced and taken in small 
quantities, or even sips at a time, it will be found to answer, and 
th^ patient will no longer complain of its dfsagreeing with him 
in any way. 

Lastly, it is found that gentle exercise after taking considerable 
quantities of water, cold or warm, favors its absorption. The 
experience of centuries at the most celebrated baths here and on 
the Continent has proved that to be the case, and to this day the 
practice is carried out. Active exercise and long walks are not 
advisable, but the gentle walk while the band is playing seems to 
be just what is required, and there can be no doubt that this sort 
of easy promenade several times daily in the open air is very 
conducive to the health of the middle-aged and old people who 
have spent the greater part of their lives in cities, in sedentary 
work, with, perhaps, much anxiety and considerable wear and 
tear of the nervous system. Many work under actual, and fre- 
quently severe, pressure, during the greater part of the year, and 
in order to mitigate the feeling of fatigue and the lassitude they 
experience, the majority find they cannot get on without wine. 
Most get into the habit of taking more food than their system 
really requires if they do not exceed in alcohol ; nor indeed is it 
wonderful that men who work hard and live under pressure and 
almost constant bother should look forward with cheerfulness 
and satisfaction to the dinner hour as the chief event and the 
pleasantest part of the day, especially during the greater part of 
our year, when the weather is uncongenial and the days are short. 
Still, it will be found that in the great majority of instances a 
penalty has to be paid, and unless the same sort of regimen 
carried out for a month or six weeks in a German bath be adopted 
on several days during the week, or for a month at a time, three 
or four times a year, good living cannot be indulged in with 
impunity. Important organs and many delicate tissues must 
suffer and become the seat of degenerations which not only 
shorten life but make activity and enjoyment of existence impos- 
sible while life lasts. Men who have to live under the very 
disadvantageous circumstances referred to should at the least 
make a rule of spending a few weeks during the winter months 
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at Bath or Leamington, and in the summer make a pilgrimage of 
six weeks' duration to some place abroad where food is restricted, 
exercise enforced, and the system cleansed by washing out with 
alkaline waters. 

Extractive Matters. — Dr. G. O. Rees more than, thirty 
years ago discovered in the urine, in certain cases, an extractive 
matter which drained away from the blood, and which is dis- 
tinguished by producing an abundant precipitate with tincture of 
galls. Now, although in many cases albumen exists in the same 
specimens of urine, this blood-extractive sometimes escapes with- 
out albumen ; and thus the exhaustion and emaciation in some 
obscure cases in which there is no hemorrhage or escape of 
albumen, are to be accounted for. The conclusions at which Dr. 
Rees has arrived are as follows : — 

1. That whenever albumen was present in quantity in the 
urine, it was always accompanied by the extractives of the blood, 
in large proportion. 

2. That the cases in which the extractives of the blood were in 
the urine in large proportion were generally those marked by 
debility. 

3. That cases of anasarca with disease of the heart, and uncon- 
nected with albuminuria, also showed the extractives of the blood 
to be excreted by the urine in quantity. 

4. That cases of chlorotic anaemia and hysteria give copious 
precipitates. 

' 5. That when, in albuminuria, the albumen became deficient 
in the urine, which we know often happens in advanced cases, 
the blood-extractives also decrease in quantity. 

6. That, in cases of anaemia, the proportion of blood-extract- 
ives observed in the urine diminished as the cure was pro- 
ceeding, under the . use of ferruginous tonics (Lettsomian 
Lectures, "Medical Gazette," 1851). 

In many cases where the urine, contains an abnormal quantity 
of water, the proportion of blood-extractives is unusually great. 
Schotten proved that in uraemia there was a large increase 
df extractives in the blood, and I have found this also to be the 
case in many forms of febrile disease. The elimination of this 
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excess of extractive matter has to be promoted. In cases of 
kidney disease, the relative proportion of extractive matter to 
the urea is very much greater than in healthy urine. It would 
seetp that extractives merely filter from the blood in certain cases, 
and these substances might escape into the urine when the struc- 
ture of the kidney was impaired j but that for the separation of the 
urea, a healthy condition of the secreting structure is necessary. 

The extractive matters are not capable of being converted, by 
further oxidation, into urea, carbonic acid, or ammonia ; and 
must, therefore, be regarded as excrementitious substances. 
Scherer (" Wurzburg Verhandl.," b. II, Heft III, s. i8o) found 
that the urea salts, etc., in the urine of a madman who took no 
food, were very much diminished, while the extractive matters, 
although less than in healthy urine, were not diminished in nearly 
the same proportion as the other urinary constituents. 

We, have much to learn concerning the circumstances under 
which the extractive matters may be formed in greater quantity 
than in health, and the precise changes which would result from 
their accumulation in the blood. In cases of uraemia, in most of- 
the severe fevers and probably even in slight febrile diseases and 
in pneumonia and other acute diseases, the quantity of extractive 
matters is increased.. 

I have no doubt that the benefit following the use of many 
remedies which promote the removal of excrementitious matters 
is in many cases due to the discharge of extractive matters from 
the blood. Seeing the large increase of such substances in the 
blood in cases of fever, low pneumonia, acute rheumatisr^, and 
many more in which derangement of the blood has existed for a 
considerable time, and considering the long period required for 
convalescence from these diseases, and the re-establishment of the 
healthy state — it is only reasonable to suppose that during the 
prevalence of the morbid state, and very probably for some time 
before its accession, extractives were accumulating in the blood 
and interstitial fluids of the tissues and organs, and that the 
presence of these had something to do with the symptoms, and 
that their elimination was necessary for the restoration of the 
blood to its normal healthy condition. If the removal of these 
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offending extractive matters .can be facilitated and expedited, 
then return to health will probably be hastened. As regards 
the means, it is probable that the various medicines and methods 
of treatment already recommended for promoting elimination 
and exciting the emunctories to increased action, are also effect- 
ive in causing the discharge from the blood of extractive matters 
which have perhaps been accumulating in the circulating fluid as 
well as in the interstitial juices of the tissues for a considerable 
period of time. 

EXCESS OR DEFICIENCY OF THE INORGANIC CONSTITUENTS. 

In certain, morbid conditions, the inorganic salts vary much 
in quantity, and in some they are very deficient. In cases of 
diabetes, there is sometimes but a mere trace of fixed Silts. 
This deficiency may depend upon the nature of the food, or it 
may be due to the formation of a reduced proportion pf some of 
the salts in the organism. 

In some states of the system, when much disintegration of 
. tissue or red blood corpuscles takes place, a greater quantity of 
sulphur and phosphorus is oxidized, and sulphuric and phos- 
phoric acids are formed in unusually large proportion, and after- 
wards removed in the urine. In certain inflammatory condi- 
tions, it would appear that the common salt is required in 
considerable quantity at the seat of the inflammatory change, 
and does not pass away from the system in the urine. In some 
states of renal disease, in which the secreting structure of the 
kidney is so much impaired that the separation of urea and 
organic matter is interfered with, the solids consist almost 
entirely of saline matter, and in most cases of prolonged struc- 
tural disease the proportion of the saline to the organic con- 
stituents is very much increased. 

Chloride of Socrium — Deficiency or Absence in the 

Urine in Pneumonia The fluctuations observed in the 

quantity of common salt excreted in the urine are very great, 
even in health. The circumstances which influence the amount 
of chloride of sodium are very numerous and varied, but it will 
'be generally observed that when inflammatory exudation takes 
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place from the blood, very little -chloride is passed off in the 
urine. It was first noticed by Redtenbacher, that in pneumonia 
the quantity of chloride in the urine gradually decreased as the 
inflammation advanced ; and that, in many instances, when the 
lung became hepatized, not a trace of salt could be detected in 
the urine. In 1852, I determined quantitatively the amount of 
chloride in the urine from day to day, in several cases of acute 
pneumonia. (" Med. -Chir. Trans.," vol. XXXV.) This re- 
markable change in the quantity of salt excreted in pneumonia, 
and its diversion from all parts of the body to the seat of 
inflammation, has always seemed to me one of the most inter- 
esting points in pathological chemistry— since it is evidence of 
the importance of an inorganic salt filtering through but not 
combining with any of the constituents of the living particles 
taking part in the process, and its consideration suggests not 
only the rational treatment of the disease, but enables us to draw 
important inferences as to the precise way in which morbid 
changes may be modified or stopped by treatment. 

In some of the cases published in my paper, it was shown 
that, although there was not a trace of chloride in the urine, and 
the blood contained less than its normal proportion, the sputa 
■were ziery rich in chloride of sodium. In one case, the proportion 
amounted to upwards of eighteen grains in one hundred of the 
solid matter of the sputum. In a fatal case, much chloride was 
found in the products effused into the air cells of the lung. In 
most exudations, and in growing tissues, there is a considerable 
amount of chloride of sodium. In acute inflammations, gener- 
■ ally, the proportion of chloride in the urine gradually diminishes 
until the disease is at its height, and the more extensive the 
inflammation, the more marked will be the diminution of the 
chloride in the urine. When resolution occurs, the chloride 
reappears, and gradually increases as convalescence advances, 
until it attains its normal standard. The amount of chloride in 
the urine is much influenced by the nature of the food, and by 
the quantity of fluid taken, as I remarked when treating of the 
chloride in healthy urine ; but the results above described cannot 
be explained in this manner; for, although patients take less 
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food when they are ill, and, therefore, less salt, the same results 
are observed if salt be given to them. Moreover, the disappear- 
ance is gradual, and the reappearance is marked by a change in 
the symptoms of the disease, although the food has remained 
the same during the whole period of the illness. 

There can be little doubt that, in these cases, the chloride is 
gradually separated from the blood in unusual proportion at the 
point where the inflammatory changes are taking place; and, 
that instead of at once filtering through the organism as it does 
in health, it accumulates at this point until a certain stage of the 
morbid process is passed, when the bioplasts, or cells, which 
have been growing and multiplying so fast, die and become dis- 
integrated and dissolved ; the products thus formed with the 
chloride of sodium being reabsorbed into the blood, are afterwards 
altered and at length excreted by the ordinary channels. The 
precise office which the salt plays in these processes is not under- 
stood; but certainly, in all the specimens of inflammatory lymph 
that I have examined, I have always found this substance present 
in large quantity. In many cases of bronchitis, acute rheuma- 
tism, pleurisy, in some cases of skin disease, and in some other 
instances in which its absence would appear to be merely an 
accidental circumstance, no salt can be detected in the urine. 
We cannot, therefore, regard this diminished proportion or 
absence of chloride in the urine as a point of any value in the 
diagnosis of pneumonia, although it must be looked upon as a 
fact of great interest with reference to the morbid changes 
which are taking place at the time, and ought not to be left out 
of consideration when the rationale of treatment of acute in- 
flammation is discussed. 

The conclusions deduced from clinical observations and 
analyses of the urine, blood, sputum, and inflammatory products, 
in several cases of pneumonia, are as follows : 

1. That in pneumonia there is a total absence of chloride of 
sodium from the urine at or about the period of hepatization 
of the lung. 

2. That, soon after resolution of the inflammation, the chloride 
is again present in the urine, and often in considerable quantity. 



DIAGNOSIS AND TREATMENT. 67 

3. That, at this period (resolution), the serum of the blood is 
found to contain a greater amount of chloride than in health. 

4. That the presence of chloride of sodium in the urine may 
be taken as evidence of the existence of a greater quantity of the 
salt in the blood than is required for the wants of the system 
generally, or, at least, of an amount sufficient for that purpose ; 
and that the absence of the salt from the urine indicates that 
the circulating fluid contains less than the normal quantity. 

5. That the sputum in pneumonia contains a greater quantity 
of fixed chloride than healthy pulmonary mucus, if there be 
not much less than a normal amount in the blood, although 
there be complete absence of the salt from the urine. In all 
cases, however, there is found in the sputum a quantity many 
times greater than exists in an equal amount of blood at the 
same period of the disease. The absolute amount present is 
subject to variation at different periods of the disease, and in 
different cases. 

6. That, in one case which was fatal, the proportion of chlo- 
ride present in the sputum underwent a decrease, while the 
amount of solid matter, and especially the extractive matters, 
increased. At the same time, the sputum becatne acid; and in 
the matters expectorated within the last few hours of the patient's 
life a large quantity of grape sugar was found ; but in that ob- 
tained on the day previous to his death, none could be detected. 

■ 7. The absence of chloride of sodium from the urine during 
the stage of hepatization seems to depend upon a determination 
of this salt to the inflamed lung ; and when resolution occurs, 
this force of attraction ceases, and whatever salt has been re- 
tained in the lung is reabsorbed, and appears in the urine as 
usual, 

I desire particularly to direct the reader's attention to the fact 
of these changes, with regard to the excretion of the chloride 
in the urine, because it has a very important bearing upon the 
probable mode of action of many of our remedies in various 
pathological conditions. 

Principles of Treatment — On the Effects of Diuretics and Sitdo- 
rifics in certain Acute Inflammations. — The increased secretion of 
D 
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urine, the profuse sweating, often accompanied with increased 
action of the bowels, which mark the occurrence of resolution 
of the inflammation, that is, of the death of the bioplasts or 
masses of germinal matter which enter largely into the forma- 
tion of the "inflammatory lymph," are undoubtedly encouraged 
by giving acetates, citrates, carbonates, and some other salts. 
Indeed, it is almost certain that, in many cases, critical dis- 
charges take place at an earlier period in consequence of the 
action of such remedies. If profuse sweating and diuresis can 
be brought about quickly, it is even a question if the disease 
may not sometimes be cut short. There can be no doubt that, 
by an increased action of the excreting organs, many substances 
which would have been absorbed by the growing bioplasts are 
eliminated, but it is probable that the salts given in these cases 
act favorably in another and not less important manner. Chlo- 
ride of sodium seems absolutely necessary to the growth of the 
inflammatory products, while the salts given as medicines exert 
an unfavorable influence upon this process. These salts being 
in the blood already deprived of common salt, would probably 
be poured out at the seat of inflammation, and taking its place 
in the morbid products, would drive out the latter, and interfere 
with the further growth and multiplication of the bioplasts. 

On inquiry, it wilf often be found that some persons habitually 
take far too little salt with their food, and that, in consequence, 
the changes which result in the formation and removal of excre- 
mentitious matters are too limited. Salt not only favors tissue 
growth, but has much to do with the free and proper action of 
the organs of excretion, and probably with the free interchange 
of gases. Although a certain quantity of salt exists in most of 
the things we take as food, it is certain that more than this is 
required to keep our tissues in a healthy and active state. 
Everybody ought to take in addition about a teaspoonful of salt 
daily. The free use of salt has much to do with the health of 
most vertebrata, and this is one of the articles which ought to 
be freely used all over the world, both by man and animals. Of 
all bad taxes I regard the tax on salt as a cruel and unprincipled 
tax, and one that ought never to be imposed. It is the interest 
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of a government to make salt as cheap as possible, in order that 
it may be freely taken. It is not only cruel, but stupid, to tax 
such a commodity as this, unless it be to the advantage of a state 
to increase the percentage of its weak and incapable subjects, 
and weaken and annoy all by making it difficult to obtain an 
article of diet which, as a mere commercial speculation, it would 
probably pay an employer of labor to provide them with for 
nothing. 

In the treatment of such morbid conditions as pneumonia, 
when a greatly increased activity of the vital processes of growth 
and multiplication of living matter are going on at a very rapid 
rate in an organ necessary to life, we must not forget the very 
important principle of establishing increased action in one organ 
or part of the body with the effect of reducing exaggerated action 
in another situation where it cannot proceed for long without 
endangering the integrity of an important tissue or organ, and 
perhaps life itself. The new action established may almost be 
regarded as a form of counter-irritation ; and probably operates 
in this way. By effecting increased action of an eliminating 
organ which is known to be related in function to that whose 
action is implicated, we diminish the rate of change in this 
latter, and many things which would be removed at this spot 
are, as it were, diverted, and are removed from the body by the 
organ the increased action of which has been induced by the 
treatment adopted. Thus in pneumonia the action of the skin, 
kidneys and bowels is to be stimulated in order to reduce the 
intensity of the action at the pulmonary surface. Through the 
influence of nerve action the blood flow is increased at the sur- 
faces referred to, and temporary capillary congestion established, 
while the tension of the pulmonary vessels is relieved in at least 
a corresponding degree. 

The favorite action of many salts in modifying pathological 
changes is probably due to their taking the place of the salts 
already there, and which favor the progress of the morbid 
change or are essential to it. The salt which replaces the first 
either exerts no action at all, or, more probably, actually inter- 
feres with the growth and multiplication of the bioplasts. I 
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should explain the beneficial effects of iodide of potassium by 
supposing that it gradually drives out the chloride of sodium in 
the syphilitic growth, and takes its place. Being unfavorable to 
the processes of growrth and multiplication of bioplasm the living 
particles cease to multiply and die, and the products of their death 
are first absorbed and then excreted by the emunctories. 

The processes referred to are, no doubt, very slowly performed, 
and what is required is the continuous operation of the drug for 
a considerable period, and under circumstances favorable to 
combination, especially in a very diluted state. It is doubtful 
whether any advantage is gained by strong solutions. It is rather 
by frequent doses of the remedy in a very dilute state that we 
should expect benefit would result. It is by the free percolation 
of weak solutions through the tissues that imperfectly soluble 
substances are gradually removed from the seat of their deposition, 
oxidized and otherwise chemically changed, and at last excreted 
from the body dissolved in water. It has, of course, been often 
suggested that in such a disease as pneumonia, when carbonic 
acid accumulates to a dangerous extent in the blood, advantage 
would follow the inhalation of pure oxygen or a mixture con- 
taining a higher percentage of that gas than common air. But 
not only is there an impossibility of the gas being absorbed by 
the blood, in consequence of the congestion of the capillary vessels 
specially concerned in that process, while in many the blood is 
probably actually stagnant, but the blood itself is in a condi- 
tion unfavorable to the process, the red blood corpuscles and 
other constituents of the blood concerned in taking up oxygen 
being altered, and in a state capable of absorbing less, not more, 
than the normal quantity taken up in a given time. 

It is the fashion now-a-days to condemn such remedies as 
acetate of ammonia and citrate of potash, but I cannot help 
thinking if those who express themselves thus confidently would 
themselves only take one or other remedy for a time, when they 
happen to be suffering from, say an ordinary cold, they would 
change their opinion. The exceeding confidence with which 
many condemn this and praise that drug, without ever having 
taken it or studied its action in others for a sufficient time and 
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under sufficiently varying circumstances to enable them to judge 
as to its usefulness, is very remarkable and interesting as one of 
many curious examples of narrowness combined with the con- 
viction of personal infallibility which we often meet with. Such- 
like ridiculous dogmatic assertions may enhance the repute of an 
individual, but they do not further the true interests of medicine, 
nor are they of any advantage to the sick. Some are giving up 
in contempt methods of treatment which have been proved to be 
of unquestionable service, and substituting for them things which 
are puffed into notoriety and credited with properties which 
neither they nor any other substances in nature possess. I think 
our very serious attention should be given to the treatment of 
pneumonia and some other acute diseases as advised and carried 
out by some during recent years. Not only are stimulants not 
given in cases where there is marked tendency to death from dis- 
tention and dangerous stretching of the right ventricle and failure 
of the heart's action, but aconite in frequent, and in some cases 
in what I should consider to be dangerous doses, is given. 
Although as strongly opposed to the use of alcohol in the healthy 
state as any one can be, I feel quite convinced that patients may 
be lost in consequence of alcohol being withheld at a critical 
moment. Possibly alcohol may be required only for a very short 
period, but in many cases there is a point in the disease when 
the heart begins to flag and the circulation in the capillaries 
becomes very slow. Sometimes the blood accumulates in the 
right side of the heart, the muscular tissue of which may be 
paralyzed by the stretching. The capillaries even of the surface 
become distended with a dark blood which hardly moves through 
the vessels. The tint of the surface of the body becomes dusky, 
the lips blue, and the face partly livid partly pale. If these 
changes go on to actual stagnation of the blood, the patient must 
die, but if a short time before stagnation of the blood occurs 
stimulants be given in decided quantities, the heart is stimulated 
to contract more vigorously, the blood is driven through the 
vessels, and the patient is saved. In such a case the brandy 
should be given in dessert or tablespoonfuls, and not diluted 
with more than twice the quantity of water, because the contact 
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with the mucous membrane of a tolerably strong solution stimu- 
lates the afferent nerves distributed to the mucous membrane of 
the stomach, and by reflex action the heart is excited to contract 
more vigorously, and from that time improvement is manifest, 
and the patient may soon become convalescent. If, on the other 
hand, no stimulant be given at this critical period of the case, 
the heart gets weaker and weaker, and the patient succumbs. If, 
however, the practitioner or the patient, or both, are determined 
that alcohol shall not, on any account, be given, I do hope that 
ammonia, and in very decided doses, will be substituted for it. 
Three or four times the quantity usually prescribed may be taken 
with advantage — of course, properly diluted. The solution should 
not be stronger than ten grains of the carbonate of ammonia to 
one ounce of water, but this may be given once in an hour or 
oftener. The quantity of ammonia that may be taken with benefit 
in some maladies is enormous. On page 102 will be found an 
interesting statement on this matter. 

Excess of Sulphates ; Action of Liquor Potassae. — 
The proportion of sulphates varies often, but iiot always, accord- 
ing to the amount of the urea formed. In diseases character- 
ized by violent nervous and muscular action, we usually find an 
increased amount of sulphate in the urine. In chorea, the in- 
crease of the sulphates and urea is often very remarkable ; but 
there are conditions in which the increase of the sulphates does 
not appear to be associated with the formation of urea to a cor - 
respondingly large amount. Dr. Parkes has shown, by some 
very careful experiments on four cases, that in rheumatic fever 
the sulphuric acid is greatly increased. In one case, 52^^ grains 
of sulphuric acid and 5^ grains of unoxidized sulphur were 
excreted in twenty-four hours. The urea was not, however, 
increased in the same degree. This increase of sulphate is not 
observed in typhoid fever and scarlatina. It does not, therefore, 
depend merely on increase of temperature. Dr. Parkes suggests 
that in the blood, in acute rheumitism, there may exist a mate- 
rial richer in sulphur than albumen. Potash increases the ten- 
dency of this substance to undergo disintegration ; and hence, 
whenever liquor potassae is given, the proportion of sulphates in 
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the urine is augmented. ("The Influence of Liquor Potassfe on 
the Urine in Rheumatic Fever." Med.-Chir. Review, Vol. 
XIII, p. 248.) An increase in the quantity of sulphate in the 
urine, in cases of rheumatic fever, is noticed in some of Dr. 
Bence Jones' analyses. In one case, on the fifth day, the urine 
had a specific gravity of 1.026, and yielded 11.89 grains of 
sulphate of baryta. 

In many cases of skin disease I have found the relative pro- 
portion of the sulphates to be considerably augmented. This is 
well illustrated in the composition of the urine of a boy suffer- 
ing from eczema. 

It must not be forgotten that a great increase of the sulphates 
in the urine takes place if sulphates be taken as medicine. 
Sulphates of soda and magnesia are those which are most com- 
monly given, and the proportion found in the urine is by this 
means frequently doubled or trebled, and the increase continues 
for some days after the sulphates are taken. 

Sometimes the sulphates themselves, on the other hand, instead 
of sulphur being oxidized, seem to be deoxidized in the organ- 
ism, with the setting free of very appreciable quantities of com- 
pounds rich in sulphur. It is not uncommon for patients who 
are taking waters containing sulphates, as well as those in which 
hydrosulphuric acid predominates, to discover that any silver 
they have about them- has been completely blackened, from the 
formation of a film of sulphur upon the surface. This setting 
free of sulphides may continue for a considerable period of 
time. I have known the process to continue over several weeks, 
but have not been able to get any satisfactory explanation of the 
fact. If we could ascertain the causes of the change, and bring 
it on at will, it might be advantageous in the treatment of 
scabies, and possibly of many conditions depending upon the 
presence of animal or vegetable parasitic organisms. In taurine 
and cystine large quantities of sulphur exist, and it may be to 
some change in the former of these compounds which is con- 
stantly produced in the organism, that the chemical changes 
resulting in the formation of free hydric sulphide or hydro- 
sulphuric acid, or compounds which readily yield it, are due. 
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Excess and Deficiency of Alkaline Phosphates.— I 

have adduced evidence which indicates that the greater part of 
the phosphoric acid eliminated is carried into the organism in 
the food. Dr. Ralfe has shown that " alkaline phosphates are 
retained in the system. when the alkaline carbonates are with- 
drawn, and discharged when these are again supplied." (" In- 
quiry into the Pathology of Scurvy," by C. H. Ralfe, M.A., 
M. D., Lewis, 1877.) A certain proportion, however, of the 
phosphoric acid, there can be little doubt, is formed in the body 
by the oxidation of the phosphorus of albuminous textures. Con- 
trary to what has been most positively affirmed, it is probable that 
the amount formed in the nervous textures is exceedingly small. 
In diseases generally, the alterations which have been observed 
in the quantity of phosphate removed in the urine are to be 
attributed mainly to the altered diet of the patient. It is, how- 
ever, but reasonable to suppose that, in some conditions of the 
system in which a moie than usual disintegration of tissues rich 
in phosphorus takes place, more phosphoric acid would be pro- 
duced in the organism than in health. This excess should be 
found in the urine in the form of alkaline phosphate, and it was 
said the amount corresponded to the activity of the changes taking 
place. Then it was assumed that by ascertaining the proportion, 
we should be able to form an estimate of the quantity of phos- 
phorus oxidized — and therefore of nerve tissue disintegrated. 

Those who labor to prove this, and further that all the 
changes in the body are the direct result of certain chemical 
decompositions, have not hesitated to appeal to the results of 
the observations referred to above in favor of their theory. 
Some years ago it was accepted as a settled point, that the 
quantity of phosphate in the urine varied according to the 
a mount of nervous tissue disintegrated ; and it was too hastily 
assumed that the quantity of work done by the brain varied in 
direct proportion to the activity of the chemical changes going 
on in the nervous tissue. But it has never been shown that the 
quantity of phosphate depends upon and varies according to the 
activity of the changes in question. The problem is much more 
intricate and more difficult of solution than at first appears. 
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The excretion of an unusual quantity of alkaline phosphate is 
not, as far as I have been able to ascertain, productive of any 
definite symptoras, nor does it, as far as I am aware, result in 
any derangement of the health. An extra amount simply filters 
through the organism and escapes partly in the urine, and is 
partly discharged from the intestinal surface. 

When one considers the large amount of alkaline phosphates 
in wheat, in meat, and in other kinds of food habitually con- 
sumed, one wonders at remarks being made about the deficiency 
of phosphorus in the organism, and suggestions that this de- 
ficiency can be made up if phosphorus or some compound be 
taken as medicine or with the food. That phosphoric acid is 
useful in some disturbances of the digestive system I have no 
doubt, and that some phosphatic salts are of use in the treatment 
of certain disturbances of the health, is likely, but that phos- 
phatic salts act by furnishing phosphorus to the nervous system 
is most improbable. 

There are, no doubt, circumstances under which a proportion 
of the alkaline phosphates present becomes decomposed, the 
phosphoric acid combining with calcium or magnesium to form 
earthy phosphates which may be held in solution in the blood 
and intertextural fluid, or may be precipitated in an insoluble 
form in the tissues ; or finding its way into the urine in a state 
of solution, may be precipitated from that fluid, either before or 
after it has left the organism. In the former case the earthy salt 
may be deposited on the epithelial surface of the pelvis of the 
kidney, ureters, or bladder, causing grave disease of the mucous 
membrane, and leading to the formation of stone, or the estab- 
lishment of disease of .the mucous membrane ; in the latter it 
forms a deposit in the urine, partly amorphous, partly crystalline, 
well known to all who are familiar with the ordinary urinary 
deposits. 

It has often been suggested, in cases where an unusual 
quantity of phosphatic salts are being carried off by the urine, 
that phosphate should be prescribed, but it is hardly likely any 
advantage can result from the proceeding. There is no defect 
as regards the mere quantity of phosphate in the organism, but 
D* 



66 URINARY DERANGEMENTS. 

the increased excretion seems to be due to some derangement of 
the processes by which the phosphates are taken up by the tissues 
which should contain them, or to an unusual activity of the 
changes by which phosphates are removed and ultimately 
excreted from the body. We should endeavor, therefore, to put 
right any derangement of digestion or assimilation of the exist- 
ence of which we could obtain some evidence or indication, 
rather than pour in at one part of the bodysalts of the same kind 
as those which are being rapidly carried off from another. 

The earthy phosphates — phosphate of ammonia and magnesia, 
or, ammonio-magnesian phosphatie, and phosphate of lime, or 
calcium phosphate, are referred to on page 104. 



URINARY DEPOSITS. 



The subject of urinary deposits must always be of interest to 
the practitioner, and it is of considerable practical importance. 
In consequence of the expansion of other departments of medi- 
cal inquiry, less attention has been given to urinary deposits of 
late years than formerly, but as no one can successfully treat 
_many forms of urinary disease, unless he is familiar with the 
characters of urinary deposits and acquainted with the methods, 
chemical as well as microscopical, of identifying them and de- 
monstrating their exact nature, the practitioner should take every 
opportunity of studying the character of the deposits commonly 
found in urine in various cases of derangement and of actual 
disease. 

Considerable practice in the wards of the hospital and some 
patience are necessary for any one who would become familiar 
with the multitudinous forms of the substances which constitute 
urinary deposits. Far too little attention is now given by the 
student to practical work in this department. Looking occasion- 
ally at a few deposits mounted in Canada balsam is of little real 
service. Nothing short of examining a number of specimens of 
urine obtained in the wards will enal)le the practitioner to gain 
that confidence in his power of identification which he desires. 

The presence of a deposit in the urine is of itself evidence 
that the secretion is not in its perfectly normal or healthy state, 
for healthy urine contains all its constituents dissolved, and the 
only thing that approaches deposit is a trace of mucus which 
forms a flocculent cloud, which subsides to the lower part of the 
fluid after the urine has been allowed to stand for a time. The 
presence of some deposits in the urine may be taken as an indi- 
cation either that the oxidizing processes are not duly performed, 
or that the materials to be oxidized are in unusual amount, in 
consequence of the food taken being in excess of the amount 
the system requires. 

67 
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Although, as a general rule, our treatment of a case is deter- 
mined by various circumstances taken in conjunction with the 
results of a careful examination of the urine, there are a few 
urinary deposits, just as there are certain morbid constituents dis- 
solved in the urine in certain cases, by which the nature of the 
disease may be conclusively determined. Care must be taken 
not to allow the judgment to be influenced only by the character 
of the urine or the urinary deposit, for serious mistakes are some- 
times made if the practitioner ventures to found a diagnosis 
exclusively upon one fact or upon a series of facts, instead of 
allowing his conclusion to be based upon everything that can be 
ascertained in connection with the case. Moreover, by concen- 
trating his attention too exclusively upon one symptom or one 
special feature of disease, the student runs the risk of neglecting 
to take into account broad general facts of far greater con- 
sequence, and of thus making serious mistakes of both diagnosis 
and treatment. The experienced practitioner tries to grasp all 
the broad general features of a case, and in grave maladies he is 
careful to have well before his mind the tendency to death, be- 
fore he allows his attention to be concentrated upon any one or 
two special matters which, although of some consequence, are 
probably of considerably less importance as regards the welfare 
of the patient than a thorough grasp of his pathological condition 
at the time, and of the changes which take place in his symptoms 
from day to day. For these and many other reasons that might 
be urged, it is important that while the great value of the careful 
microscopical and chemical characters of urinary deposits is fully 
recognized, the investigation of a case should not be limited to 
these methods, but the diagnosis grounded upon all the clinical 
facts of the case. 

Urine Opalescent from Insoluble Matter being sus- 
pended in it. — Urine often appears opalescent in consequence 
of insoluble or very imperfectly soluble matter, in a state of ex- 
tremely minute division, being evenly distributed through it So 
very minute are the particles which cause the opalescence, that 
few of them, and sometimes none, subside after the urine has 
been allowed to stand even for a considerable time. Many sub- 
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Stances may cause the appearance in question. Among the least 
common forms of opalescent urine, is that which depends upon 
an admixture of chyle, known as "chylous urine." The fluid 
is white and opaque, and looks like milk to which a considerable 
quantity of water had been added. Fatty matter in an extremely 
minute state of division is suspended uniformly through the fluid 
in these cases. It will neither rise to the surface nor subside to 
the bottom, if the urine be left to stand for many hours. 

Opalescence may also be caused by the presence of multitudes 
of bacteria, which increase enormously as decomposition pro- 
ceeds. Earthy phosphate also may be diffused through the 
urine, and cause it to be opalescent. Mucus from the urinary 
passages, perhaps, holding in suspension very minute crystals of 
oxalate of lime, is another cause of an opalescent appearance; 
but deposit which most frequently gives* rise to an opalescent 
appearance of the urine consists of urates, which gradually pass 
into an insoluble form in a varying time after the urine has left 
the bladder. This deposit is instantly dissolved if a little warm 
water be added to the urine, or if the latter be exposed to a 
gentle heat. The particles themselves are excessively minute, 
many of them so small as to be only just visible under the 
highest powers. There is no indication of crystalline forms in 
the largest of them. 

CHYLOUS. URINE. 

" Chylous " urine will not be seen many times by any physi- 
cian in this country, even though he be in large practice. Most 
of the cases observed, it will be found, originated in the tropics, 
where the condition is by no means uncommon. The urine, as 
I have already remarked, looks as if a little milk had been 
added to it. Indeed, such "chylous urine " is sometimes pre- 
pared for the purpose of deceiving us. The fact can, however, 
be at once determined by careful microscopical examination 
with a quarter of an inch object-glass, when the fat-globules of 
the milk at once come into view. In true chylous urine the 
matter in suspension which gives to the urine its whiteness and its 
opacity is fatty matter in an extremely minute state of division ; 
in fact, it is the so-called " molecular base " of the chyle which 
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has found its way into the urine. Under the microscope the 
minute particles resemble those of urate of soda, but they are 
not dissolved when the urine is warmed, or when a little alkali 
is added. Chylous urine is so rarely seen in this country that 
the practitioner is very likely to regard the urine as a case in 
which ordinary urates of an unusually pale color are held in sus- 
pension. Both urates and fatty matter in a molecular state as it 
exists in chylous -urine exhibit molecular movements, but the 
latter, though not altered by a moderate heat, are dissolved if 
the urine be agitated with ether. Blood is often found in 
chylous urine, and gives to it a' pinkish hue. Cases of chylous 
urine are comparatively common in Brazil, Cuba, the West 
Indies, the Mauritius, and India. The following interesting 
case occurred in the practice of my friend Mr. Cubitt, of Stroud, 
to whom I am indebted for the notes, and also for the specimens 
of urine which I analyzed : " Mrs. S., aged 50, native of Nor- 
folk, in which county she had always resided, has been married 
twenty-nine years, and has had five children, the last of whom 
died in its second year. The youngest now living is 20. The 
catamenia ceased at 43. Till within the last four years, she has 
usually enjoyed good health, but at that time had a severe attack 
of influenza. She continued more or less out of health during 
the six or nine following months, and soon after this period her 
urine assumed a milky appearance, which character it has retained 
up to the present time (November, 1849), except at intervals of 
unfrequent occurrence and of short duration. The disorder 
would seem to have been gradually progressive, as the urine, 
which was at first only turbid and opalescent, has become by 
degrees more and more opaque, so that when I saw it, the unas- 
sisted eye could not distinguish between it and milk ; moreover, 
after the lapse of a few days, a rich kind of cream rises to the 
surface. It is almost entirely free from any urinous odor, and 
has a faint, sweetish smell, something resembling that of ripe 
apples. In the meantime, the general health has been more 
and more failing, and the digestive functions imperfectly per- 
formed ; the patient has complained of loss of appetite, pain at 
the epigastrium after eating, slight headache with nausea, palpi- 
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tations, and other dyspeptic symptoms. She has been losing 
flesh, suffering from pain in the back and loins without tender- 
ness, from aching of the limbs, incapability of exertion, and 
other evidences of general debility; but still, when the duration 
of the disease is taken into account, the general health may, 
upon the whole, be said to have suffered little. She states that, 
throughout the affection, fatigue, whether of mind or body, 
unusual exertion, excitement, late hours, distress, anxiety, 
immediately render the milky character of the urine more 
marked. She has been under the care of several medical men, 
as well as of some professed quacks (none of whom have ever 
examined the urine), without benefit ; nevertheless, she has 
found that, for the time, brandy and isinglass, or compound 
spirits of lavender, have never failed to clear the urine, but 
without at all improving the general health. She seems to 
derive temporary relief from all kinds of stimulants. Occasion- 
ally and without any apparent cause, the urine resumes its 
ordinary appearance, but this is of rare occurrence, and its 
duration never exceeds two or three days. At no one time has 
she passed milky urine during the day. It is only the urine passed 
in the morning, after the night's sleep, which has ever presented 
a milky character. Occasionally, this urine' settles down into a 
tremulous jelly, which takes the shape of the containing vessel, 
and more than once this spontaneous coagulation has taken place 
within the bladder itself \ and in consequence of the impaction 
of small masses in the urethra, the patient has suffered from 
temporary retention of urine. She has tried various kinds of 
diet, but without any visible effect upon the urine. The quan- 
tity secreted appears normal, and there is no unusual frequency 
of micturition. The appetite has never been inordinate, or the 
thirst unnatural ; the bowels are inclined to be costive. There 
is nothing remarkable about the state of the skin. She has suf- 
fered a good deal from pain in the back and loins, but there is 
no tenderness in this locality, and thg uneasiness seems to depend 
upon exertion, and appears to be connected with general 
debility. There has never been any dropsy, and she has suffered 
from no cardiac or pulmonary symptoms, but such as may be 
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accounted for by the dyspepsia ; but I have not had an oppor- 
tunity of examining the chest. She has never had severe head- 
ache, vertigo, vomiting, or other cerebral symptoms. Has 
never had rheumatism, fever, or any inflammatory attack, 
has not been salivated, and has no reason to suppose she has 
suffered from exposure to cold. At the time when I saw her, the 
tongue was slightly furred, pulse 70, small and soft, respiration 
20, and the skin cool ; but there was a haggard appearance about 
the countenance, and a dark circle around the eyes, with slight 
bagging of the skin in this situation." 

The first specimen of urine was passed in the morning, Analysis 
I. It was perfectly fluid, and had all the appearance of fresh 
milk. It had neither a urinous smell nor taste. Upon the ad- 
dition of an equal volume of ether it became perfectly clear; but 
when the ether was allowed to evaporate by the application of a 
gentle heat, the fatty matter could be again diff'used, by agitation, 
through the urine, which regained its milky appearance, although 
it appeared rather more transparent than before the addition of 
the ether, and upon examination by the microscope, instead of 
the minute granules visible in the first instance, numerous large 
and well-defined oil globules were observed. 

Urine. Specific gravity, 1.013. Reaction, neutral. A little 
of the urine was evaporated to dryness. The dry residue was 
very greasy to the touch. It was treated with ether ; and upon 
evaporating the ethereal solution, a considerable quantity of 
hard and colorless fat was obtained. 

ANALYSES I 2 

Water .- 947-4 978.8 

Solid matter 52.6 21.2 

Urea 7.73 6.95 

Albumen 13.00 

Uric acid ... .15 

Extractive matter with uric acid 11.66 7.31 

Fat insoluble in hot and cold alcohol, 

but soluble in ether 9-20') 

Fat insoluble in cold alcohol." 2.70 [• 13.9 .0 

Fat soluble in cold alcohol 2.00 I 



Alkaline sulphates and chlorides 1.65 5.34 

Alkaline Phospfiates 1 ^^ f i j.i; 

Earthy Phosphates /4-^ ( ;,^ 
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The second specimen {Analysts 2) was passed during the same 
day. Specific gravity, 1. 010. Reaction, very slightly acid. It 
was almost clear and contained a mere trace of deposit, consist- 
ing of a little epithelium, with a few cells larger than lymph 
corpuscles, and a few small cells, probably minute fungi. Not 
the slightest precipitate was produced by the application of heat, 
or upon the addition of nitric acid. 

The presence of so large a proportion of fatty matter, perhaps, . 
combined with the albumen (13.9 grains) in the first specimen, 
and its complete absence in the second, which was passed only 
a few hours afterward, is very interesting, and bears upon the 
pathology of this strange condition. The fatty matter was care- 
fully examined for cholesterine, but not a trace could be detected. 
The characters of this substance are described in " The Micro- 
scope in Medicine." 

The proportion of the constituents in 100 grains of the solid 
matter of these two specimens of urine, is given in the following 
table. I is the chylous, 2 the clear specimen : — 

ANALYSES I 2 

Solid Matter loo.oo loo.oo 

Urea 1469 32.78 

Albumen 24.71 

Extractive matter, uric acid 22.17 3S-'8 

Fatty matter '. 26.43 

Alkaline sulphates and cTilorides 3.14 25.18 

Phosphates 8.86 7.54 

The slight deposit-which formed after the chylous urine had 
been allowed to stand for some time in a conical glass vessel, 
consisted of a small quantity of vesical epithelium, and some 
small, slightly granular, circular cells, resembling chyle or lymph 
corpuscles. No oil globules could be detected upon the surface 
of the urine or amongst the deposit, and the fatty matter, which 
was equally diffused throughout, was in a molecular or granular 
form. By examining the urine with the highest powers, only 
very minute granules could be detected. These exhibited mole- 
cular movements. Indeed, it may be said that the microscopical 
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characters of this urine closely resembled those of chyle. (loo 
Urinary Deposits, PL I, Fig. 2.) 

My analyses conclusively proved that while one specimen of 
urine contained the large proportion of nearly fourteen grains 
per 1000 of fatty matter, another taken only a few hours later 
contained a mere trace. This remarkable fact led me to make 
the remark, "that the condition does not depend upon any per- 
manent morbid change in the secreting structure of the kidney, 
and that the chylous character of the urine is intimately con- 
nected with the absorption of chyle. The debility and emaciation 
show that the fatty matter, albumen and other nutritious sub- 
stances are diverted from their proper course, and removed in 
the urine, instead of being appropriated to the nutrition of the 
system. ("Urine, Urinary Deposits and Calculi," published in 
March, 1861.) In a paper, in the same year, by Dr. Vandyke 
Carter, concerning a case of dilatation of the cutaneous lym- 
phatics with discharge of a milky fluid, it was suggested that the 
admixture of chyle and lymph was due to a direct communica- 
tion between the cutaneous lymphatic vessels of the scrotum and 
lower part of the body with the thoracic duct. In the cases 
adduced by Dr. Carter, chyle escaped from the cutaneous 
lymphatic vessels. There was evidently an accumulation 
of chyle which, as the vessels became distended, was 
occasionally discharged from the cutaneous surface. Dr. Carter 
remarks: "Had the chylous fluid, which in this case poured 
out on the cutaneous surface, been turned upon the urinary 
mucous tract, we should have had all the phenomena of chylous 
««W."—"Med.-Chir. Trans.," vol. XLV, 1862, p. 195. As 
respects another case, to which he refers in his paper, he says, 
" this (the escape of chyle in the urinary tract) must in reality 
have occurred." In all these cases there was accumulation in 
the lymphatics. In the first the chyle was occasionally dis- 
charged from the cutaneous surface, the urine being unaffected. 
The opening in the lymphatic vessel, from which the chyle 
escaped, was situated a few inches below Poupart's ligament, 
and sometimes a pint could be collected in a day. In the 
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second case there was an external discharge of chyle, and the 
urine was frequently chylous. The third was a case of chylous 
urine without any external discharge of chyle. These cases 
proved the existence of a dilated condition of the lymphatic 
vessels. If the dilatation extend as high as the lower part of 
the thoracic duct, the chyle might pass from this tube into the 
lymphatics through communicating branches. The lymphatic 
tubes would soon be stretched so as to render the valves inoper- 
ative. Dr. Buchanan has reported a very interesting case in 
which a fluid like chyle was discharged from the surface of the 
thigh.— " Med.-Chir. Trans.," 1862, vol. XLVI. The patient 
was a woman in humble circumstances, forty-six years of age, 
pale, but not emaciated. She was weak, in consequence of an 
excessive discharge, which could not be cured, from the inner 
and posterior aspect of the left thigh. The fluid which escaped 
resembled milk. It flowed from a semi-excoriated surface about 
the size of the palm of the hand. Over this space were numer- 
ous pearly vesicles, and from the excoriations resulting from the 
rupture of some of these there was a constant stredm of milky 
fluid, more copious and more persistent when the patient was in 
the erect posture and moving about. In the after part of the 
day, so free was the flow that her "garments were drenched, 
even through the cloths which were applied to protect them." 
Five ounces of the fluid were collected in the course of an hour. 
The affected thigh was much swollen, its girth being nineteen 
inches, while the opposite limb only measured sixteen inches. 
The inguinal glands were not enlarged. Variation in the food pro- 
duced no alteration either in the quantity or quality of the 
secretion. The patient had had several attacks of phlebitis in the 
affected limb, which commenced after her second confinement. 
A few vesicles made their appearance about fifteen years ago. 
The number of these increased on a subsequent attack. She 
seems to have had many attacks of inflimmation of the left 
inguinal region, ushered in by shivering fits. Dr. Buchanan 
advised the patient to wear an elastic stocking, which relieved 
her very much, although the discharge recurred whenever the 
pressure was removed. The discharge resembled chyle. Fibrin 
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coagulated from it. Its specific gravity ranged between i.oii 
andi.015. Bodies like white blood corpuscles were detected 
upon microscopical examination, and the fluid contained minute 
particles which exhibited molecular movements and were soluble 
in ether. 

These cases, and many more that might be referred to, 
establish the fact of free communication between the lacteals and 
lymphatics of the lower part of the abdomen and of the lower 
extremities. They naturally lead to the adoption of the con- 
clusion that in cases of chylous urine a direct communication is 
somehow established between the lacteals and the lymphatic 
vessels of the urinary apparatus. Another link in the chain of 
evidence required to show the true nature of these remarkable 
cases was discovered by Dr. Timothy Lewis, who, in March, 
1870, detected small nematoid worms in the urine of a case of 
chyluria in Calcutta. Dl W. J. Palmer and Dr. Charles found 
similar entozoa in the urine of other patients. In July, 1872, 
similar nematoid worms were discovered by Dr. Lewis in the 
blood from the finger of a Hindoo, and were named by him 
Filaria Sanguinis hominis. Since this time the filaria has been 
detected many times, both in the blood and in the urine of many 
cases of chyluria, by Dr. Lewis, and his observations have been 
fully confirmed by a great number of observers. These parasites 
probably accumulate and cause dilatations in the lacteals, and 
ultimately lead to the establishment of free communications 
between the vessels in which they collect and the lymphatic 
channels in the neighborhood. 

Much further highly interesting information concerning the 
manner in which the filariae get into the organism has since been 
obtained. Dr. Manson, of Amoy, proved that a special " Filaria 
Mosquito " takes up living embryonic filarise with the patient's 
blood, and that in the body of the mosquito these undergo 
further change and are transferred to the water of ponds. The 
embryo Filaria, Dr. Manson shows, undergoesgreat developmental 
changes in the body of the mosquito, and that " it finally quits 
this insect as a large and powerful animal equipped for an inde- 
pendent life. ' ' These creatures being taken with the water find 
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their way into the stomach of man, and probably there undergo 
further change, and after passing into the ijitestinal canal some 
make their way into lacteal and lymphatic trunks, and most 
likely become parent filarise. Many of the above facts have 
been confirmed by Dr. Lewis and by Sonsino in Egypt (" Medi- 
cal Times and Gazette," May 13th, 1883, p. 494; also Septem- 
ber 22d, of the same year, p. 340). Dr. Manson's paper on 
" The Metamorphosis of Filaria Sanguinis hominis in the Mos- 
quito" was communicated by Dr. Cobbold to the Linnean 
Society, and read March 6th, 1884. See Transactions, vol. II, 
part 10, April, 1884. For drawings of the Filaria Sanguinis 
hominis, see " The Microscope in Medicine," Fourth Edition, 
Plates 77, 78, and 86. 

A very important case of "Filarial haemato-chyluria " was 
communicated to the Pathological Society in 1882 and pub- 
lished in the "Transactions" for that year, by Dr. Stephen 
Mackenzie, in which great dilatation of the iliac lumbar and 
renal lymphatics was observed, with great changes in the glands, 
receptaculum chyli and thoracic duct, and calculi in the renal 
lymphatics of the left side. 

0/ the Treatment of Cases of Chylous Urine. — Various plans 
of treatment have been tried in cases of chylous urine, but 
without very satisfactory results. Astringents have proved use- 
ful in many instances ; and in one of Dr. Bence Jones' cases 
the pressure of a tight belt "relieved the pain, and rendered 
the urine slightly less chylous." Dr. Prout found that in some 
of his cases temporary relief resulted from the use of mineral 
acids and astringents, as alum and acetate of lead. Opium also 
arrested some of the symptoms for a while. Dr. Bence Jones 
has tried a variety of remedies, but the greatest advantage seems 
to have been derived from the use of astringents. Tannic acid, 
acetate of lead and nitrate of silver were employed. Matico 
afforded some relief, but the most valuable remedy in Dr. Bence 
Jones' hands was gallic acid. Its good effects were probably 
due to its astringent properties, and not to any specific action. 
The chylous chara'cter of the urine and the albumen disappeared 
two days after the commencement of the use of this drug; and 



78 URINARY DERANGEMENTS. 

in one case the patient seems to have been cured by its long 
continued use. (For the results of a daily examination of the 
urine for some weeks whfle the patient was on gallic acid, see 
"Phil. Trans., 1850.) In Dr. Priestley's case, the gallic acid 
caused such nausea that it was considered expedient to give it 
up. The same remedy was tried by Dr. Goodwin, of Norwich, 
in a case which came under his care. He says: "Gallic acid 
appeared to exert great influence in restraining the milky appear- 
ance of the urine. The patient took it for about nine months 
in 185 s and 1856 ; and I found his water perfectly normal in 
color after six months' steady use of it in doses of half a drachm 
three times a day. He then discontinued its use and went to 
work. In four or five days the same milky appearance presented 
itself, and was again removed by taking the gallic acid. He 
could at any time render the urine nearly normal in appear- 
ance by taking this drug ; but it was necessary to avoid hard 
work. He only complained of occasional dimness of sight and 
deafness ; but it was not easy to make out to what cause these 
symptoms were due. He left off attending the hospital in Sep- 
tember last, when my note is as follows : Has not had any gallic 
acid for three weeks, and the urine is now slightly opaline in 
appearance. Specific gravity, i.oio; the temperature of the 
air was about 50°- He passes seven pints and a half daily, on 
the average. It does not coagulate with heat or nitric acid, or 
both combined." Dr. Goodwin has not been able to ascertain 
anything of the further history of this case. 

In Dr. Waters' case, gallic acid was given in doses commenc- 
ing at 30 grains a day, gradually increased to 1 35 grains a day, 
and then gradually reduced. The patient was under treatment 
less than nine weeks and got quite well. His weight increased 
from 8 stone 6 lbs., to 10 stone 6 lbs. Four months after his dis- 
charge from the hospital, he continued in good health. There 
was no albumen or fatty matter in this patient's urine. The gen- 
eral debility in these cases will be relieved by iron, tonics and 
carefully regulated diet. The patient suffering from chylous 
urine should rest much in the recumbent posture, and should 
avoid jolting and all movements likely to disturb the circulation. 
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DEPOSITS OF URATES. 

Urates diffused through the urine which occasion an opales- 
cent appearance, consist of several different salts of uric acid 
mixed together. Urates of soda, lime, ammonia and magnesia 
are the most important. In a few cases the deposit which looks 
like urate and is often mistaken for it, is really uric acid in a 
state of extremely minute division. By careful microscopical 
examination, the little crystals can be demonstrated without 
difficulty, and if the deposit be left to stand for twenty-four 
hours, the small crystals will be found to have considerably in- 
creased in size, and can be easily identified. 

Although much has been said and written on the subject of 
deposits of urates, we have still much to learn concerning the 
conditions which favor the deposition of this salt as well as its 
exact significance. The occasional precipitation of urates of 
soda and ammonia, with traces of urate of lime and magnesia, 
occurs in the urine of almost every person from time to time. 
Very slight disturbance of the chemistry of the body seems to 
cause this sediment, which persists for a few days and then 
ceases. Injudicious living, excess of nitrogenous food, over- 
fatigue, the influence of cold, a tendency to gout, improper 
action of the skin, close rooms, stomach disturbance, are a few 
among the numerous circumstances to which the formation of 
this urinary deposit has been attributed, but the deposit has 
occurred often enough in the absence of every one of these 
supposed causes, and has been absent when these have been 
present, and in a marked degree. Nevertheless, it must be ad- 
mitted that these deposits ought not to be very frequently present 
in the water, and when they occur day after day, means should 
be taken to assist their removal in a soluble form, and to prevent 
their formation. In an ordinary cold, in a bilious attack, during 
indigestion, the deposit is very generally observed. The gene- 
ral conditions which determine the presence of an increased 
quantity of urates seem to be the same as those which cause 
excess of uric acid. 

There may be a deposit of urates without excess, and there may 
be excess without any deposit whatever. Deposits of urates are 
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very common in many cases of heart disease, emphysema, and 
chronic bronchitis. It is probable that the passive congestion 
of the liver and the slow circulation of blood through this organ 
has much to do with the formation. In cases where there is a 
gouty tendency for weeks or months, urates may be constantly 
present. 

These deposits are almost invariably present in acute febrile 
conditions ; and an enormous deposit of urates, sometimes red, 
sometimes pale, marks the occurrence of " resolution " of many 
acute inflammatory attacks. A "critical deposit of urates" is 
commonly seen in acute pneumonia, scarlatina, continued fever, 
rheumatic fever, etc. It need scarcely be said that no special 
treatment is required to prevent the formation of the deposit in 
such a case, but it is well to promote its solution, and to favor 
its elimination. In many cases of acute disease I am in the 
habit of giving weak solutions of acetates or citrates. In pneu- 
monia I often give as much as 12 ounces of the liquor ammonia 
acetatis in the 24 hours. No doubt by this treatment many 
imperfectly oxidized products, and urates amongst the number, 
are eliminated. One of my patients, who suffered from acid 
eructations, and what he called acidity of the stomach, not 
associated with any. gouty symptoms, passed urine which always 
exhibited a deposit of urate. 

An increased quantity of fluid, and a little bicarbonate of 
potash or soda, or liquor potassae, will generally cause the dis- 
appearance of these deposits. When the liver is inactive, a 
small dose of calomel, blue pill, or gray powder, chloride of 
ammonium, or solution of acetate of ammonia, will set matters 
to rights. Some people make themselves very nervous about the 
appearance of this sediment. A little more exercise in the opeii 
air, moderation in diet, simple food, a little less wine than 
usual, no beer or porter, and a glass or two of Vichy or potash 
water with the dinner and the last thing at night, will generally 
have the desired effect. All sorts of remedies have been devised 
for the treatment of this condition. Benzoic acid and benzoate 
of ammonia, among other things, have been given with advan- 
tage. Sometimes a little more liquid will stop the deposition; 
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alkalies of any kind in small quantity, with linseed tea or barley 
water, salts of the vegetable acids, a diet largely composed of 
fruit and vegetables, plenty of milk, are some of the means 
which are usually effective in stopping, at any rate for a time, the 
deposition of urates. In many cases it is necessary to see that 
the bowels are cleared out, and oftentimes the condition which 
gives rise to the deposit is relieved by remedies which, as I have 
remarked, act upon the liver. But it is nevertheless certain that 
mercurial preparations which often afford great relief in these 
cases, effecting not only the removal of the deposit, but of a 
number of unpleasant symptoms and discomfort which have, 
perhaps, long troubled the patient, will actually occasion a 
deposit of urate, particularly if persisted in day after day for 
some time. In former days, when mercurials used to be given 
systematically, urate deposits were constantly noticed, and I 
think there is no doubt that the means taken for their removal 
did sometimes cause their appearance and promote their per- 
sistence. Neither urate nor any other deposit ought to be found 
in healthy urine, but urate deposit often occurs when the de- 
parture from the healthy state is not perceptible; and there is no 
evidence that when it occurs only now and then any harm 
results. Its frequent occurrence should certainly b^ prevented , 
because the formation of urinary calculi might be favored by the 
presence of this deposit; indeed, both uric acid and urates often 
form minute concretions, which are, in fact, microscopic calculi, 
and which, being present in the pelvis of the kidney or in the 
bladder, may increase in size if the state of the urine referred to 
persist for any considerable time. 

Often the urate remains suspended in the urine, without form- 
ing a visible deposit, and produces a decided opalescence. If 
albumen be present in urine containing urates, the urine 
will not become clear by heat, or rather, the urine will at first 
clear, but soon become turbid again, in consequence of the pre- 
cipitation of the albumen. With a little care, however, in 
applying heat, the upper stratum of urine in the test-tube may 
be made hot enough to coagulate the albumen, the middle 
stratum being cleared by the solution of the urate without the 
E 
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albumen being thrown down, while in the bottom of the tube 
the deposit remains unchanged. In performing this experiment, 
the test-tube should be held by the lower part. 

The urine of a child suffering from scarlatina, with delirium 
and unconsciousness, contained an abundant deposit of urates. 
It was acid ; specific gravity, 1.025. 

ANALYSIS. 

Water 932.2 

Solid matter 67.8 100. 

Organic matter S9-03 87.07 

Fixed salts , , 8.77 12.93 

Uric acid 1.19 1.75 

In a deposit, which was composed of rounded globules, with 
small, sharp spicules projecting from them (uric acid), I found 
the following constituents : Phosphate of lime, urate of soda, 
and other urates. A considerable quantity of these spherules 
existed in the urine of a man suffering from pneumonia, and 
they had the following chemical characters : There was a distinct 
evidence of the presence of uric acid by the murexide test. The 
deposit was soluble in boiling potash ; and when, to the alkaline 
solution, excess of hydrochloric acid was added, well defined 
crystals of uric acid were formed. Upon exposure to red heat, 
an odor like that of burnt horn was exhaled ; and, after decar- 
bonization, a moderate quantity of a white ash remained, which 
dissolved in acids with effervescence ; and, from the acetic acid 
solution a precipitate was thrown down, upon the addition of 
oxalate of ammonia. I conclude, therefore, that urate of lime 
entered into the formation of these crystals. The quantity of 
crystals at my disposal was far too small to make a quantitative 
analysis. 

In cases where the ordinary remedies fail, a number of others 
may be tried, which will suggest themselves to the practitioner, 
if he bears in mind the conditions under which this deposit 
occurs, and inquires carefully into the general habits of the 
patient. Many of the salts of vegetable acids do good in cases 
where urates are deposited day after day ; and many fruits, such 
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as apples,. Strawberries, oranges, lemons, grapes, etc., may be 
taken. The salts of these vegetable acids become converted 
into carbonates in the organism, and they may be given in cases 
in which alkalies derange the action of the stomach. Phos- 
phate of soda is often prescribed, and benzoic acid has been 
strongly recommended by Mr. Ure ; but it is of the greatest 
importance, when these deposits are constant, and especially 
when associated with rheumatic pains, to pay attention to the 
action of the skin and bowels. The vapor bath, the hot-air 
bath and the Turkish bath, are of great service by promoting 
sweating. The vapor bath is sufficiently potent, and does not 
produce depression, which sometimes follows the use of the hot 
bath, especially if it be taken very frequently. 

DEPOSITS OF URIC ACID. 

The deposition of urio acid crystals, or of urates in an amor- 
phous state, or as small spherules, or in all these forms, is not of 
itself an indication of a morbid condition. Slight change in 
the acidity of the urine will cause the deposit to form, and 
though no more may be present than in ordinary health, being 
in an insoluble form and constituting a deposit visible to the 
unaided eye, it usually attracts the patient's attention, and if it 
occurs often, the fact will very probably be brought under the 
notice of the medical adviser, and the patient will feel anxious 
to be relieved. This deposition of the slightly soluble uric acid 
and urates is a fact of real consequence, and if allowed to con- 
tinue for some time, the result may be the formation of a stone. 
In the majority of cases, there is no doubt the formation of a cal- 
culus is preventable. If the attention of the practitioner is 
directed to the state of the water at a sufficiently early period of 
the case, he will probably prescribe remedies which will interfere 
with the formation of the deposit. Many patients suffer from 
this deposit for years without .even noticing the fact, until, per- 
haps, one day they are surprised by passing a small stone, or by 
symptoms which are clearly due to its presence in the bladder. 

Sometimes small uric acid concretions are produced in im- 
mense numbers. The urine being secreted in a state favorable 
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to the precipitation of uric acid, the presence of a dumb-bell 
crystal of oxalate of lime, or a few blood corpuscles or particles 
of epithelium or epithelial debris in the uriniferous tube may- 
serve as the nucleus of a calculus. Around this particle uric 
acid is precipitated and is deposited layer by layer until an 
actual concretion results. This may make its way to the blad- 
der, where further deposition takes place, until a stone of con- 
siderable size is formed. In one remarkable case under my care 
for some time, minute calculi of uric acid were formed in the 
kidney, literally by the thousand. Hundreds as large as mignon- 
ette seeds could often be counted in a single specimen of urine. 

The quantity of uric acid in the urine depends, to a certain 
extent, on the activity of the skin ; and, as a general rule, when 
there is profuse cutaneous perspiration, the amount of uric acid 
in the urine will be found to diminish. If, on the other hand, 
the function of the skin be in any way impaired, or perspiration 
be impeded by cold, a considerable increase in the quantity of 
uric acid sometimes takes place. Marcet found that the amount 
of uric acid diminished after severe perspiration ; and Fourcroy. 
noticed more uric acid in the urine of a man in winter than in 
summer. In this way may be explained the presence of the 
large quantity of uric acid in the urine of persons affected with 
acute dropsy, or dropsy after scarlatina, and it seems probable 
that the frequency with which these deposits are met with in the 
urine of persons affected with skin diseases (especially eczema 
and lepra) may be due simply to the impaired function of the 
skin. After increased muscular exertion, accompanied with im- 
perfect respiratory action, uric acid occurs in abnormal propor- 
tion. It is present as a deposit in very many cases of chorea. 
It should, however, be borne in mind that considerable quanti- 
ties of uric acid are often dissolved in the urine as a urate at the 
time it is passed. This may afterwards be precipitated, being 
separated from its combination with soda (urate of soda) by a 
process of acid fermentation. 

The various forms which uric acid assumes in urine may often 
be traced, by intermediate stages, from one into the other ; but 
the conditions which determine the changes have not yet been 
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satisfactorily explained. Doubtless the length of time occupied 
in the formation of the crystal, and the extractive matters present, 
have much influence in determining its form ; for not unfre- 
quently one crystal is observed to acquire entirely different char- 
acters if it be allowed to remain for a longer period immersed 
in the urine. Some of the commonest forms met with are 
represented in loo Urinary Deposits, Plates V, VI, VII, Figs. 68 
to 96. The dumb-bell form of crystals is occasionally met with 
in deposits ; but it may often be readily obtained by the addi- 
tion of acid to urine. These crystals must not be mistaken for 
dumb-bells of oxalate of lime, from which they may be distin- 
guished by their large size and darker color, and by their being 
readily soluble in alkalies. Pure uric acid often crystallizes in 
micaceous plates. Uric acid deposited in urine can generally 
be distinguished by its color from other crystalline deposits, 
although two or three instances have come under my notice in 
which the crystals were found to be perfectly colorless. 

In the plates of "Urine, Urinary Deposits- and Calculi," as 
• many as thirty-six different forms of uric acid are represented, 
but were the number greatly increased, the practitioner who 
made frequent examinations of the urine would, from tirrie 
to time, meet with crystals not exactly resembling any of ray 
figures. I think, however, that any one familiar with the repre- 
sentations here given, and with the most common forms as 
actually seen in the microscope, would be able to recognize 
without difficulty any forms of uric acid which he is likely to 
meet with. 

Uric acid is sometimes deposited very rapidly, when it forms 
a thin, glistening film, in which no indication of crystalline form 
can be detected. A film of this kind was brought to me some 
time since by Dr. Chambers. After the lapse of a day or two, 
however,, well-marked crystals made their appearance. Some of 
these films are composed of layers of small crystals, closely 
matted together. After the lapse of a short time, the larger 
crystals grow, while the smaller ones disappear ; so that at length 
a number of large, well-defined crystals are produced. A deposit 
of uric acid sometimes resembles amorphous urate, and even 
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under very high powers of the microscope nothing but minute 
granules can be detected, even for some hours after the urine 
has been passed. This deposit is not soluble in boiling water, 
and in the course of from 24 to 48 hours the granules will be 
found to have increased considerably in size, while many ex- 
hibit well-defined crystalline forms. 

Uric acid exists in the blood, in combination with a base, as 
an alkaline or earthy urate, which is comparatively soluble. The 
soluble urate may be decomposed ; i, when it arrives in the 
uriniferous tubes ; 2, subsequently, when the urine reaches the 
bladder ; or 3, the acid may not be set free until some time after 
the urine has been passed. 

In the first case, the acid may accumulate and block up the 
uriniferous tubes, or perhaps form a small concretion. I have 
shown that oxalate of lime usually forms the nucleus of uric 
acid calculi, which are so common. In the second case, if a 
small concretion of any kind, as, for example, a few epithelial 
cells or a dumb-bell crystal of oxalate of lime, exist in the blad- 
der, uric acid may be deposited around it, and a uric acid cal- 
culus become rapidly formed. The acid crystallizes sometimes 
very soon after the urine has been voided, sometimes not for 
some days afterwards. I have before alluded to the importance 
of not regarding the deposition of uric acid crystals as in all 
cases depending upon excess of the acid in the urine. There 
may be actually less uric acid than is present in health, although 
it may be deposited entirely in an insoluble form, and being 
bulky, a very small amount in weight appears as a considerable 
deposit to the unaided eye. 

Uric acid is more commonly met with in summer than in cold 
weather. In chronic diseases of the respiratory organs, we often 
meet with uric acid and urates in the urine. It is common in 
emphysema of the lungs and in chronic bronchitis. In pneu- 
monia and rheumatic fever it is often found. It is seldom 
absent from the urine in chorea, and very often exists in various 
forms of skin disease and in cases of acute inflammation of the 
kidney. Some children are very liable to suffer from these 
deposits, and their appearance is accompanied by frequent 
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desire to pass urine. Uric acid and urates will be found in some 
children's urine for weeks at a time. Generally there is dis- 
turbed health, and there are indications for the employment of 
small doses of gray powder or calomel, which treatment often 
cures the patient in two or three days. 

The presence of uric acid in the water is not unfrequently 
associated with pain in the centre of the back, often considered 
to be "rheumatic" in its nature, but probably more often due 
to a vitiated state of blood acting upon the nerves distributed 
to the lumbar muscles, or upon the centres through which these 
pass to their peripheral distribution. A dose of alkali will 
often relieve this pain in the course of a few hours. 

A gouty tendency is often accompanied by eczema, lasting, 
perhaps, for many years, and in such conditions uric acid 
deposits are common. One patient who sufiFered in this way 
could not be persuaded to give up wine and beer, although it is 
certain both the eczema and the urinary deposit were aggra- 
vated thereby, and almost as certain that the patient might have 
been cured if he had given up these beverages. Those who will 
indulge in good living in spite of these continual warnings and 
disturbances of the health, must adopt the principle of free and 
frequent purgatives, or be content to suffer from serious disease 
of liver or kidneys, or both, as age advances. 

When uric acid gravel is passed in considerable quantity, its 
passage down the ureter sometimes causes pain like that of cal- 
culus. A young woman only 22 suffered from attacks of gravel 
every three weeks for two or three years. There was also irrita- 
bility of the bladder and frequent micturition at night. Such 
cases are almost invariably cured by alkalies, purgatives, and a 
carefully regulated diet, but the treatment has to be continued 
for three months or longer. A lady of 55, who had had frequent 
attacks during ten years, with bearing down pain and ter- 
rible irritability of the bladder, interfering with sleep and 
preventing her from taking exercise, was greatly relieved by 
taking iron and henbane for some time. Not only was the 
irritability of the bladder relieved, but the stream became larger, 
and the organ emptied itself more thoroughly — once in two or 
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three hours instead of every half hour ; and, in fact, this patient 
was on the high road to recovery four or five months after the 
commencement of the treatment. In this case alkalies, carried 
to any great extent, would have done harm instead of good. I 
have seen several instances of irritable bladder with secretion of 
quantities of muco-pus which have resulted from the persistent 
use of alkalies by the patients themselves. 

The most severe sensation of scalding, as the urine passes 
along the urethra, with or without pain, or a feeling of soreness 
at the tip of the penis, is sometimes associated with the secretion 
of highly acid urine, with an abundant deposit of urates or uric 
acid, or both, and rich in urea. Such cases are cured in a very 
short time by diluents, especially linseed tea, with a dose of 
citrate of potash or the effervescing citrate of magnesia every 
two or three hours, and continued for a few days. I generally 
also give a pill containing half a grain of gray powder or calo- 
mel, at bedtime, for two or three nights running. Patients who 
suffer in this way should live carefully, taking little or no meat 
and no stimulants — at any rate while the symptoms continue. 

In the case of a man of 41 years of age, uric acid (gravel) had 
been constantly present in the urine for fifteen years, during five 
of which he had passed from time to time numerous small 
calculi of uric acid. The patient's liver was often inactive, but 
upon the whole he had good health. When 64 he had a very 
bad attack of shingles. He quite recovered his health at 66, and 
no longer passed gravel or calculi. This patient's mother had 
suffered from gravel, and a brother had died of acute rheuma- 
tism. It is curious in how many cases uric acid is passed for 
several years, and perhaps numerous uric acid stones formed, 
over a considerable period, when an attack of fever or some 
other illness occurs, and the "constitution" seems to undergo 
a change. The general health is altered. . Numerous slight 
ailments disappear and never recur, and the patient is compen- 
sated for much wretchedness, caused by bad health and constant 
discomfort, and perhaps frequent attacks of severe pain in early 
life, by a glorious old age of sustained health and strength, 
lasting possibly far beyond the ordinary period of life. 
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In one case in which the urine contained large excess of urea 
as well as almost constant deposit of uric acid, I found that from 
the age of 20 to 41 the uric acid had been constantly present in 
the urine in the form of crystals. The man was engaged in 
out-door work. His uncle had had stone in the bladder, and 
his father had suffered much from sciatica. 

Uric acid is not generally present in diabetic urine, but it is 
sometimes noticed, and in considerable quantity. In a child 
aged 8, who was in a diabetic condition, an abundant deposit of 
uric acid occurred and lasted for a considerable time. This 
deposit seemed to be consequent upon a course of mineral acids. 
Some authorities have affirmed that diabetic urine never contains 
uric acid, but such a statement is certainly erroneous. In this 
country, at least, it is no uncommon thing to find uric acid in 
the urine of diabetics. 

Occasionally we meet with patients who appear generally in 
good health, but who complain of getting thin, although they 
live well, in many instances perhaps too well, and suffer from an 
almost constant deposition of uric acid. It is very difficult to ex- 
plain this symptom in every case in which it occurs ; but I feel 
sure that many of these persons constantly overtax their digest- 
ive organs, and are in the habit of consuming far more than 
their systems require. They think that the only way to gain 
flesh is to eat a large quantity of food ; and, in consequence of 
too much work being thrown upon their digestive organs, es- 
pecially the liver, assimilation is not properly carried on, and a 
quantity of material is formed which is unfitted for the wants of 
the organism, and much of this is, perhaps, got rid of in the 
state of urea, uric acid, and urates, and the processes concerned 
in the production of these compounds may overtax the power of 
certain organs. By cutting off a certain part of the supply, 
their anxiety as to the gravel is soon relieved, and at the same 
time, to their surprise, they gain strength and increase in weight. 

The value of benzoic acid and benzoate of ammonia in the 
treatment of the gouty state has long been known, and for more 
than thirty years I have been in the habit of prescribing it in 
cases of uric acid and urate deposit, in various conditions which 

E* 
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seem to be due to a gouty disposition or tendency,, and in many 
forms of hepatic derangement. This method of treatment was 
employed for many years by Dr. Todd, and I think before him 
by Mr. Ure, one of the surgeons of St. Mary's Hospital. Ben- 
zoic acid acts upon glycocine in the liver, to form hippuric acid, 
and it is probably to this chemical action that the benefit result- 
ing from its use should be attributed. The reader will gain 
important information on this matter, as well as concerning the 
probable action of many chemical remedies in gout and allied 
affections, from Professor Latham's work "On the Formation of 
Uric Acid in Animals : its relation to Gout and Gravel." Cam- 
bridge: Deighton Bell. 1884. 

I have seen instances of uric acid deposits occurring in adults, 
over which ordinary remedies appeared to exert little influence. 
The urine of a patient suffering from emphysema of the lungs 
always contained a large quantity ; and it appeared while she 
was taking considerable doses of alkalies, and also when she was 
put upon mineral acids. 

The occasional deposition of uric acid crystals from the urine 
requires no medical treatment, or at most a dose of bicarbonate 
of potash after meals or the last thing at night. In some cases 
in which these deposits are frequent, and in people of a gouty 
tendency, small doses of hydrochloric acid with pepsin before 
meals, and twenty grains of bicarbonate of potash in half a 
tumbler of water after meals, is a plan which answers admirably, 
and often cures the patient after other methods have completely 
failed. 

Of all the remedies employed for carrying off uric acid from 
the system liquor potassae is, in my opinion, the most efficacious. 
The objections sometimes urged against the use of liquor potassae 
are not established by the facts of experience, unless it is per- 
sisted in for too long a time, or given in cases when its use is 
contraindicated. Where an unusual proportion of uric acid is 
formed, as much as a drachm of liquor potassae has been taken 
daily for many months without any ill effects, though, as a gen- 
eral rule, I should not advise the drug to be given in more than 
half the proportion, or for more than a fortnight at a time 
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without an interval during which it is withheld altogether. A 
gentleman of 60, who had been passing small uric acid concre- 
tions from the kidney, sometimes to the number of 100 or more 
in a single week, was ordered to take liquor potassae. After a 
time, the stones ceased to appear. But, without the knowledge 
of his medical adviser, this gentleman continued to take liquor 
potassae daily for upwards of twelve months, in quantities of from 
twenty to sixty drops daily. The acid reaction of the urine 
continued during the whole time. Such a case conclusively 
proves what a large amount of alkali may be taken for a con- 
siderable time without detriment — indeed, with great advantage 
to the patient. This patient was muscularly weak, but he found 
that he felt better and stronger when taking liquor potassae than 
he had done for many years before, while his lumbar pain ceased 
to trouble him, and the calculi only made their appearance very 
occasionally. However, as I have already remarked, it is de- 
sirable not to give liquor potassae for longer than a fortnight at 
a tirne. After an interval of a week or two, the remedy may be 
resumed for a like period. In prescribing acids and alkalies, 
and, indeed, all other remedies, the practitioner should feel sure 
that the patient understands how long he is to continue the drug. 
It is very important we should know how far the frequent ad- 
ministration of potent remedies may be pushed with advantage, 
and without being detrimental to the patient. Unfortunately 
information of this kind is for the most part in the heads of 
practitioners, and so far little exact knowledge on the matter has 
found its way into treatises on medicine and therapeutics. We 
are instructed as to the doses in which a drug should be pre- 
scribed, but it is seldom we meet with exact directions which we 
can apply to the management of a given case. Much is still left 
to the experience, judgment and medical sagacity of the indi- 
vidual practitioner. Unfortunately, it is almost impossible to 
record in a form that would be practically helpful the results of 
individual observation and experience by the bedside, and, 
indeed, when attempts are made to do this, except in the most 
broad and general way, it is not possible to avoid prolixity and 
detail which would be tedious to read, and would practically be 
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of little assistance even to the few who took the trouble to wade 
through what was written. This is no doubt why, as students 
and practitioners often complain, many practical questions of 
the simplest and broadest character remain almost unanswered, 
not only in our text-books, but in our books of reference, en- 
cyclopsedias, and dictionaries. Nay, still there remains much 
uncertainty concerning broad, principles upon which the treat- 
ment of well-known and common forms of disease should be 
conducted. We still have to appeal to the judgment of those 
who have had greater experience than ourselves, or to trust to 
our own. The actual practice of medicine, the treatment of 
actual cases of illness, changes so much from decade to decade, 
that it is not to be wondered at that our so-called "principles " 
are often called in question, and are regarded as prejudices and 
fads of advisers full of confidence in themselves, more positive 
than thoughtful — "principles" founded upon egotistic imagina- 
tion, upon dictum, upon fashion, rather than upon fact and ob- 
servation. Nevertheless, there are principles by which we may 
be guided, and which rest upon a very firm and solid basis of 
fact. 

XANTHINE. 

Uric or Xanthic Oxide -(CioH^NiO) is a substance closely 
resembling uric acid in many of its characters. It is very rarely 
met with in urine. It was described first by Marcet, and has 
since been detected in the blood, and also in the spleen, muscles, 
liver and brain. It is rarely met with in the crystalline form, 
but Bence Jones reports the case of a boy, aged gyi years, suf- 
fering from a feverish attack, in whose urine xanthine crystallized 
in lozenge-shaped crystals, which were first mistaken for uric 
acid. ("Journal of the Chemical Society," 1862.) The crys- 
tals were dissolved when the urine was boiled, and were found 
to be soluble in water, nitric and hydrochloric acids, and in all 
alkalies. Douglas Maclagan also reports a case in which xanthine 
occurred in a urinary deposit. The synthesis of xanthine has 
been effected by Gautier, from hydrocyanic acid, and no doubt 
ere long uric acid will be obtained from xanthine. Xanthine is 
probably a common constituent of urine, but exists in very small 
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quantity. According to Dr. John Davy, it is the constituent of 
the urine of spiders and scorpions. A rare form of calculus is 
entirely composed of it. Dr. G. Durr, after bathing in natural 
sulphuretted waters, found xanthine in his urine, and also in the 
urine of a patient who had had strong sulphur ointment rubbed 
into his skin, but not after taking milk of sulphur into his 
stomach. 

DEPOSITS OF OXALATE OF LIME. 

Oxalate of lime was first shown to be a common urinary 
deposit by Dr. Golding Bird. It is seldom deposited in quantity 
sufficient to be recognized by the naked eye, or to be tested 
chemically. Oxalate of lime crystallizes in well-defined octa- 
hedra — easily seen, if very minute, under a quarter of an inch 
object-glass. 

There is still much difference of opinion among practitioners 
as to the clinical importance of oxalate of lime. There can be 
no doubt that, in many instances, the crystals form after the 
urine has left the bladder. The conclusions of Dr. Owen Rees, 
and the experiments of Dr. Aldridge, indicate that the oxalic 
acid is produced by decomposition of the urates after the urine 
has been secreted. Oxalate is often found in the urine of gouty 
cases, and it is certainly very commonly detected among urate 
deposits. Although there are many abnormal conditions of the 
system, in which both oxalates and urates are very common, 
both deposits may be present, and, indeed, very commonly are 
present in the urine of healthy persons. Hence, it is obvious ' 
that such deposits do not necessarily establish the existence of 
any particular diathesis. What is termed the "oxalic diathesis, ^^ 
seems to have derived its name from the fact that oxalate of lime 
is present in the urine ; but this is not the most important part 
of the case, and the practitioner cannot make a greater mistake 
than to direct his attention to the urinary deposit alone, or to 
consider this as a special indication for treatment. In the same 
case, at one period we find uric acid and urates; after a time, 
these mixed with oxalates ; and lastly, oxalate alone, and there 
will probably be found in connection with the symptoms, clinical 
facts of far greater consequence, especially as regards the ques- 
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tion of treatment, than the presence of oxalate of lime in the 
patient's urine. 

Wohler and Frerichs injected uric acid into the blood of a dog, 
and found oxalate of lime in the urine. Oxalate of lime passes 
through the alimentary canal unchanged ; but oxalic acid is, in 
part, excreted in the urine, while part is decomposed in the 
system. Buchheim and Piotrowsky have shown that small re- 
peated doses of oxalic acid (fifteen grains every hour for six 
hours) are not poisonous. I should, however, strongly dissuade 
any one' from repeating such an experiment. Not more than 12 
per cent, of the oxalic acid taken by the mouth appears in the 
urine. I have detected oxalate of lime in the urine of several 
persons who have attempted to poison themselves with oxalic 
acid. In "loo^Urinary Deposits," PI. VII, Fig. 90, are some 
very marked six-sided crystals of oxalate of lime, obtained from 
the urine of a patient who had taken a large quantity of oxalic 
acid. They were insoluble in water, and were not dissolved by 
potash or acetic acid. The refraction of the crystals corres- 
ponded with that of oxalate. 

Oxalate of lime is, however, not always formed after the urine 
has been passed, indeed, it is often present while the urine 
remains in the bladder. Besides being found in octahedra in 
the urinary organs, or after the urine has left the bladder, oxalate 
of lime crystallizes in a different form altogether. It crystallizes 
in mucus in the form of spherules or "dumb-bells," and these, 
as I have shown, are often deposited in the tubes of the kidney 
during life. The crystal must, therefore, have been formed at 
the time of the separation of the urine from the blood, if, indeed, 
the salt did not exist in solution in the blood itself. The spheri- 
cal and dumb-bell crystals, I have proved, often constitute the 
nucleus of uric acid and other calculi, and around it the other 
constituents are deposited in successive layers. It appears, then, 
that oxalate of lime may be excreted in the urine when oxalic 
acid or oxalates are taken in the food. It may be formed in the 
organism itself. It may be produced by the decomposition of 
uric acid and urates after the urine has left the bladder, and it 
may be deposited in the uriniferous tubes. 
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It must be borne in mind that oxalate of lime is often dis- 
covered in almost opposite conditions. Thus it is sometimes 
present in poor, broken-down subjects, and it is found in the 
urine of well-to-do country gentlemen. It will appear when we 
live too well and take too little exercise, and will be found when 
we subject ourselves to very low diet. It is common in chronic 
pulmonary affections, as bronchitis, and it is often observed in 
old cases of emphysema. It is common enough in dyspeptics, 
and is usually met with in cases of jaundice. In various forms 
of general debility, in cases of over-fatigue, and in men who 
have overworked their minds, it is, perhaps, the commonest of 
urinary deposits. Lastly, as I have already remarked, it is often 
found, and sometimes in very large quantity, in the urine of men 
who appear to be in all other respects in perfect health. 

Anything which improves the general health, and promotes 
oxidation, will diminish the tendency to the deposition of this 
substance. Cold bathing, exercise, attention to diet, and the 
mineral acids, bitter tonics, and iron, are usually prescribed with 
advantage. I feel that by many writers too much has been 
made of the indications for treatment afforded by urinary 
deposits. Many cases of what has been called the "oxalic acid 
diathesis," because the urine contains octahedra of oxalate of 
lime, may, in truth, be treated by the practitioner just as suc- 
cessfully, without taking into consideration the presence of the 
oxalate, as by laying stress upon this fact. The patient will, 
probably, in either case, be treated with tonic infusions and 
dilute acids (nitric, hydrochloric, or phosphoric), with a gentle 
purgative (mercurial in some cases), now and then. Pepsine 
may also be given. The diet should be simple, and small 
quantities of whisky or brandy in Seltzer or Vichy water may, 
in some cases, do good. Some patients must have change of 
air, and a sea voyage is often the best, as it is the cheapest, way 
of obtaining rest and fresh air, and change of scene. 

Although the octahedra of oxalate of lime afford no special 
indication for treatment, the dumb-bells, on the other hand, 
unquestionably do so ; for these bodies may form the nuclei of 
renal calculi. These dumb-bells of oxalate of lime have, in fact, 



96 URINARY DERANGEMENTS. 

a special significance, and, as I have pointed out, ought to be 
regarded as minute calculi. Deposited in the uriniferous tubes, 
they increase in size by the deposition of more oxalate on the 
surface, and often collect together to form small oval bodies 
around which, and between the individual dumb-bells, more 
oxalate is deposited. Thus is formed the nucleus of what may 
eventually become a calculus of considerable size. In cases, 
therefore, in which they are found, it is well to promote their 
expulsion, and endeavor to prevent the formation of more. 

Dumb-bell and oval crystals of oxalate of lime are represented 
in " loo Urinary Deposits," Pis. VII, VIII, Figs. 95, 96, 97, 98, 
III. These dumb bells ought to be expelled from the urini- 
ferous tubes as soon as possible after they are formed. Diluents 
usually effect this purpose. Two pints or more of linseed tea or 
barley water, flavored with lemon juice ; or mere water, or soda, 
potash, Vichy, or German Seltzer water may be given instead. 
These dumb-bell crystals sometimes give rise to the same symp- 
toms in mitigated form as actual renal calculi. Lumbar pain on 
one side, lasting for years, with occasional retraction of the 
corresponding testicle, and pus in the water, are not unfre- 
quently met with in cases in which dumb-bells are very often 
found in the urine. In the case of a man of 65, irritable bladder 
with the formation of minute renal calculi, was succeeded after 
ten years by the frequent appearance of oxalate of lime and uric 
acid in the urine. 

Much has been said and written concerning the pathological 
importance and clinical significance of deposits of octahedra of 
oxalate of lime, and many theories have been propounded, some 
of which are scarcely warranted by the facts of the case. The 
following points may, however, I think, be considered proved : — 

1. That oxalate of lime crystals have been found in the urine 
of persons who are in excellent health, and whose constitution is 
sound, and at every period of life, even before birth. 

2. That there are certain persons who are far more subject 
to these deposits than the majority, and that in these oxalate- 
producing individuals the quantity varies much from day 
to day, and is greatly influenced by diet, exercise, and a 
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number of different circumstances within the range of the 
healthy state. 

3. That in many forms of functional and organic disease, as 
has been mentioned, deposits of oxalate are often formed in con- 
siderable quantity. 

The patient who habitually forms considerable quantities of 
oxalate of lime, and suffers from the malaise or gouty symptoms 
which not un frequently accompany this deposit, should be 
recommended change of air. When it is feasible, a good long 
sea voyage, say to New Zealand, is often of the greatest service. 
In this way, the health is restored, and the general condition of 
the system is often completely changed. A "bilious" person 
is sometimes cured for life. Residence in the South of Europe 
for a winter or two has often the effect of re-establishing the 
health in middle life, after derangement and many slight ail- 
ments have troubled the patient for years. But where this 
expensive but pleasant advice cannot be followed, we must 
needs do our utmost to relieve the patient in the condition 
under which he is obliged to live, though unfavorable forgetting 
rid of the deposit. Change from a diet rich in animal food to 
one consisting principally of vegetable food, fruit, milk, and 
farinaceous puddings, and an occasional small dose of mercury, 
twice a week, will sometimes effect a wonderful change in two 
or three months, so that the patient himself will be as astonished 
as pleased at the alteration in his health. Not only does he feel 
better, but he is able to do more, and his temper has improved 
for the better, to the advantage of all his friends as well as of 
himself. He is no longer despondent or irritable, and far from 
feeling the greatest difficulty in controlling his irritability, he 
discovers, to his satisfaction, that he has no distressing ill-temper 
to control. A little really hard work in the cases of many who 
never use their muscles will sometimes effect a cure. At first 
the patient will feel worse, but as his muscles get into order, the 
improvement in his health will be obvious enough. Carpenter- 
ing, gardening, or other work where a little labor, but not severe 
effort much taxing the strength, is required ; games of various 
kinds, when so great a luxury of labor can be indulged in, 
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cricket, rowing in moderation, or lawn tennis, or tricycling, if 
not carried to an extreme, will be found beneficial. I have no 
doubt that few of our modern exercises are more advantageous 
to men of middle age than tricycling, which with due care may 
be indulged in almost to advanced life. The practitioner must, 
however, be careful in recommending the tricycle. Before he 
does so, he must satisfy himself that his patient has no disease 
of the kidneys or liver, and that the heart and lungs are in good 
order. It is in the case of well-to-do men under 40, that the 
" labor cure" for oxalate of lime deposits, biliousness, constipa- 
tion, and other slight ailments, is so effective. 

There is, then, in my opinion, no doubt that the general view 
entertained by the practitioners of the last generation, that fre- 
quent deposit of oxalate of lime was associated with a general 
condition of the system sometimes called bilious, sometimes 
nervous or irritable, is correct, and it is certain that many of 
these cases, particularly when there is decided lowness and 
depression of spirits, are relieved by those medicines which 
relieve a congested state of the capillaries and retarded circula- 
tion in the- liver, stomach and intestinal canal. Small doses of 
calomel or gray powder every other day, or oftener, for a week, 
will often relieve patients who have "tried everything," and 
have even subjected themselves to a long course of waters, and 
a diet and mode of life which is more like a mild form of penal 
servitude than is a regimen which a sensible person having a 
knowledge of the structure and functions of the tissues and 
organs of his body would be inclined to voluntarily submit 
himself to. Even half a grain of calomel or gray powder will 
often relieve a state of system which has caused its owner the 
greatest discomfort, if not actual misery, it may be, for many 
weeks. 

CYSTINE. 

Cystine (CeHsNSaOt) occurs occasionally as a crystalline 
sediment in urine, and also enters into the composition of a rare 
form of calculus, which has been termed the cystine calculus. 
Cystine was formerly spoken of under the name of cystic oxide, 
and the same term was applied to the calculus. 
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From the glistening of the crystals a very small quantity of 
cystine makes a great show when diffused through a consider- 
able bulk of urine. Indeed, what would be described as an 
abundant deposit, may not amount to half a grain in a thousand 
grains of urine. Cystine forms a whitish deposit, which is 
found, upon microscopical examination, to consist of character- 
istic six-sided plates, " loo Urinary Deposits," PI. VII, Figs. 
92, 93, 94, which may be distinguished from uric acid crystals 
of the same form by the solvent action of ammonia upon the 
deposit. Upon the spontaneous evaporation of this amraoni- 
acal solution, the cystine is again deposited unchanged in its 
hexagonal crystals. Uric acid would have been converted into 
urate of ammonia, which, on evaporation, would have remained 
as an amorphous residue. Ammonia, it appears, merely dis- 
solves the cystine, and does not enter into combination with it. 
Cystine is insoluble in boiling water, in strong acetic acid, and 
also in very weak hydrochloric acid ; but it is readily dissolved 
by oxalic, and by the strong mineral acids. The most remark- 
able property of this substance is, that it contains as much as 
26 per cent, of sulphur — -a character in which it resembles tau- 
rine. Potash, like ammonia, readily dissolves cystine. The 
presence of sulphur in cystine may be proved by heating the 
substance in an alkaline solution of oxide of lead, when a black 
precipitate of sulphuret of lead occurs. This test cannot be 
regarded as characteristic of cystine, because all animal matters 
containing sulphur exhibit a similar reaction. Urine containing 
cystine is said to smell very much like sweet briar. Undoubtedl y 
it has a sweet smell, but I caanot say that to me the smell has 
any resemblance to sweet briar. 

Dr. Golding Bird observed that calculi composed of this sub- 
stance undergo a change of color by long keeping. From pale 
yellow or fawn colored, they assumed a greenish-gray, and some- 
times a fine greenish-blue tint. Crystals of cystine may be ob- 
tained from a calculus by dissolving a portion in a solution of 
potash, and adding excess of acetic acid to the alkaline solu- 
tion, when the cystine will be deposited, in its well-marked six- 
sided plates. Virchow and Cloatta have proved that cystin e is 
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sometimes found in the liver, while taurine as well as cystine 
have been detected in the urine. 

The proportion of cystine in urine is really very small, sel- 
dom amounting to more than two or three grains in looo of 
urine, although it occupies a considerable bulk; so that the 
opinion commonly entertained with reference to cystine being a 
compound in which the sulphur is removed from the organism 
in an unoxidized state, in consequence of the oxidizing pro- 
cesses being in a low condition, will not explain its formation, 
for in a case I carefully examined, it was found that a much 
larger quantity of sulphur passed off as sulphuric acid than in 
a state of combination in the form of cystine. Cystine has 
been met with in several different conditions of the system, but 
in most of the recorded cases the patients have been in a low, 
weak state of health. Little is known with reference to the 
origin of this substance. It has been supposed to result from 
hepatic derangement, and Scherer and Virchow have detected 
cystine in the liver in disease. It is curious that cystine deposits 
occur in families, and even appear to be hereditary. Dr. Geld- 
ing Bird speaks of an instance of its occurrence in three suc- 
cessive generations. Of the conditions of system which give 
rise to the elimination of this substance by the kidneys, little is 
at present known. In the majority of cases in which it has 
been found, the general health and nutrition of the patient have 
been bad. It is one of the most persistent of urinary deposits. 
After it has once appeared it may be produced, and in consider- 
able quantity, over a period of twenty years or more, or its pro- 
duction may only cease with life. It is among the least common 
of urinary deposits, and usually its presence is not associated 
with any symptoms more serious or definite than malaise, a feel- 
ing of weakness, fatigue or exhaustion, with depressed or very 
low spirits. 

One of the most remarkable cases of cystine deposit which I 
ever saw came under my notice many years ago, and has been 
under observation for fifteen years or more. During part of this 
time I saw the patient very frequently, and made many examina- 
tions of the urine, of the deposit, and of the calculi, which he 
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passed in considerable numbers. This case and the following 
were reported in the Lancet, of August 30th, 1884. 

The patient (E. H. O.) was a fairly healthy-looking man, of 
30, 5 ft. sj^ in. in height, weighing 9 st. 6 lbs., who was by 
trade a packer, an occupation involving pretty hard work and 
long hours. For four years before he came to me he had suffered 
more or less from lumbar pam and discomfort about the thighs, 
especially on exertion, and he often felt weak and low. He, 
sometimes had to walk with a stick, and had had to give up work 
now and then for a week or two at a time. About two years 
after the first commencement of the symptoms he suffered from 
a fixed pain in the left groin, and soon afterward several stones 
were passed, sometimes to the number of twelve or more at once. 
One of the calculi, however, was so large that it remained in the 
bladder, and Mr. Coulson had to crush it. 

I put the patient on carbonate of ammonia, and told him to 
increase the dose gradually until it amounted to about fifty grains 
a day. He found the remedy agree with him so well that he 
soon exceeded this quantity, and for twelve months he took as 
much as fifty-five grains daily on the average, on some days con- 
suming iriuch more, on others considerably less, than this amount. 
In this time he did not pass as many calculi as before he had 
passed in a single month, and his weight increased to 9 st. 11 lbs. 
In the next year he took about thirty-five grains of carbonate of 
ammonia per diem, and in the following only an average of 
about twenty grains a day. This patient's family history was 
not very satisfactory. His mother died at the age of 52, of 
phthisis, and two sisters died under the age of 25, of the same 
disease. He did not look a strong man, and the muscles of his 
arms and legs were below the average size and prominence. 
When a young man he used to take violent exercise, and rowed 
in ra:ces. The quantity of urine passed was generally about the 
average, and never exceeded three pints. Every specimen that 
passed during a period extending over at least five years, he feels 
sure contained cystine. Afterward the cystine was very fre- 
quently detected in considerable quantity. The crystals could 
be seen in the urine immediately after it was passed, as small, 
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sparkling grains. The ammonia not only diminished the form- 
ation of the cystine, but the patient foimd that while he was 
taking it his bowels acted freely, and he never required an 
aperient, although previously he had been much troubled by ob- 
stinate constipation. When the ammonia was not taken he says 
he did not feel as well as when he was taking it. He found no 
inconvenience from taking these large doses of carbonate of 
ammonia, and soon became so accustomed to the taste that he 
did not object to it in the least. I have seen this patient at in- 
tervals during the last few years, and although cystine in small 
quantities was generally present in the urine, it gave him no 
inconvenience, and no calculi seem to have been formed for the 
last three or four years. In this case, then, cystine has been 
found in large or small quantity during a period of at least 
eighteen years, and for the first five or six years of this time 
hundreds of cystine calculi were passed, the largest being about 
three-eighths of an inch in diameter, the smallest not larger 
than the head of a very small pin. The cystine crystals formed 
a visible whitish deposit, which varied much in quantity, even 
from day to day, but sometimes formed a considerable sediment. 
Another case was that of a gentleman, about 50, who had 
suffered from abundant cystine deposit for two years before I saw 
him, and had passed seven or eight renal calculi, some of them 
beautifully crystalline, and entirely composed of cystine. This 
patient took fifty grains of carbonate of ammonia dissolved in 
two ounces of distilled water three times a day, after a meal, for 
upward of two years, without any inconvenience, and during this 
time he had not even once required an aperient. If he gave up 
the ammonia he did not feel "up to the mark." As the amount 
of ammonia seemed very large in proportion to the water in 
which it was dissolved, I had twenty-five grains of Howard's 
volcanic carbonate of ammonia dissolved in an ounce of distilled 
water, and found that, although it tasted very strongly, it was 

not caustic. On inquiry, Mr. D informed me it was only 

gradually that he reached this degree of concentration, but that 
he experienced no difficulty in taking it. He took it imme- 
diately after a meal — " on an empty stomach it produced nausea. ' ' 
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For three years, with scarcely an intermission, 1050 grains of 
carbonate of ammonia were taken per week. The cystine deposit 
ceased during the last year of taking the medicine, and three 
years have now passed without its recurrence. I think, therefore, 
we may regard this case as really "cured" by the large doses 
of carbonate of ammonia. 

It is to be feared that the tendency in the present day is rather 
to prescribe new remedies which are being continually intro- 
duced, than to select old ones such as are known to have valuable 
properties, and which have been proved by long experience to 
be really beneficial in certain pathological conditions. Far 
from condemning the new because .they are new, like all who 
know the extreme value of such things as salicylate of soda and 
bromide of potassium, I am most anxious to acknowledge my 
gratitude to those who devote themselves to the study and the 
discovery of the healing properties of every substance that can 
possibly be of use in treatment. But, while I am desirous not 
to say anything that could suggest to the reader that I am 
condemning the new things, I would impress upon the rising 
generation of practitioners the importance of being careful not 
to neglect the old. One cannot but desire that a drug like am- 
monia, so valuable in many forms of disease and departures from 
the healthy state, should not be forgotten or laid aside.* 

The cases I have adduced are sufficient to show that ammonia 

* In our endeavors to help those who have acquired the vicious habit of 
consuming too much alcohol, ammonia is of great use, but it ought to be given 
in doses far larger than those in which it is usually prescribed. One of my 
patients assured me that he found ammonia very beneficial ; that it relieved 
him of the feeling of tiredness from which he frequently suffered, and enabled 
him to perform hard work without getting exhausted. Not only have I found 
great benefit result from giving ammonia in considerable doses in many low 
forms of illness, but I have experienced its good effects by taking it myself. 
It acts very differently from any form of alcohol, although its effect upon the 
patient, as judged from his own sensations, appears to be somewhat similar. 
Though no feeling of hilarity seems to be induced by it, the lowness and de- 
pression of spirits and the tired feeling affecting the muscles, or rather the 
nerves and nerve centres by which they are supplied, are often removed in the 
course of half an hour or less, by a dose of ammonia. 
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may be given in much larger doses than are generally prescribed, 
and that it need not be diluted to the degree generally supposed 
to be necessary. We used to be taught that five grains of car- 
bonate of ammonia should be dissolved in at least an ounce of 
water, but as one of my patients took as much as twenty-five 
grains per ounce, and continued this three times a day for three 
years, we may feel satisfied that a solution of from ten to fifteen 
grains per ounce may be taken without difficulty, and I have 
prescribed this as often as once an hour in cases where the heart's 
action was very feeble and a decided stimulant was evidently 
necessary. 

The public have discovesed the value of sal volatile in cases 
of cold-catching and many minor ailments, but ammonia, like 
many other substances of real value in the treatment of many 
departures from the healthy state, has lately been somewhat 
neglected, and is, like some other valuable remedies, in danger 
of being forgotten amid the multitude of new preparations which 
are thrust upon our notice ; and it is therefore desirable that 
attention should be directed to its usefulness as well as to the 
value of many other drugs which have been of real service to past 
generations of patients. 

DEPOSITS OF EARTHY PHOSPHATES. 

The earthy phosphates soluble in acids, but insoluble in water 
and alkaline solutions, which are most commonly met with as 
deposits in urine, are the ordinary triple or ammoniaco-magnesian 
phosphate, or the phosphate of ammonia and magnesia ; and-phos- 
phate of lime. The triple phosphate crystallizes in two or three 
different forms ("loo Urinary Deposits, PI. V, Figs. 56, 57, 58, 
64, 66 ; PI. VII, Fig. 91). When clear, and unmixed with other 
deposits, the crystals form beautiful microscopic objects. The 
most common form is that of the triangular prism, with obliquely 
truncated ends ; but these are sometimes complicated by the 
beveling of the terminal edges and angles. Not unfrequently 
the crystal is found much reduced in length, and the truncated 
extremities become so closely approximated as to give the ap- 
pearance of a square, the opposite angles of which are connected 
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by Straight lines; and thus a crystal very closely resembling 
that of an octahedron of oxalate of lime is produced. The 
urine which contains phosphatic deposits is generally neutral or 
alkaline, but crystals of triple phosphate are now and then found 
in add urine. 

If ammonia be added to fresh urine, or to a solution of phos- 
phate of soda and sulphate of magnesia, ammoniaco-magnesian 
pjjosphate is precipitated in the form of beautiful stellate crystals 
(" loo Urinary Deposits," PI. V, Fig. 58), and phosphate of lime 
is thrown down in the form of a fine granular amorphous precipi- 
tate. Ammoniaco-magnesian phosphate is slightly soluble in 
pure water, particularly if it contain carbonic acid. It is said 
to be insoluble in solutions of ammoniaeal salts, but this state- 
ment is not, I think, accurate. Phosphate of lime occurs in 
urine in a crystalline form, as well as in amorphous granujes. It 
is usually associated with the triple salt-— always, if deposited 
from alkaline urine. In cases of disease of the bladder, in 
which the urea becomes very rapidly decomposed into carbonate 
of ammonia, much amorphous phosphate of lime and many 
crystals of triple phosphate are precipitated. Crystals of phos- 
phate of lime are represented in "100 Urinary Deposits," PI. 
V, Figs. 59, 60. 

Phosphate of lime is soluble in albumen ; indeed, it is by 
reason of its solubility in this substance that the phosphate of 
lime formed by the action of phosphoric acid on the egg-shell 
becomes applied to the formation of the osseous system of the 
embryo chick. Mucus also is a solvent of this salt, and from 
the mucus of the gall-bladdera considerable quantity is deposited 
as decomposition proceeds. 

The conditions under which an excess of alkaline phosphates 
occurs, have already been considered on p. 64. The remarks 
made upon the question of "excess'' of a constituent and its 
precipitation as a visible deposit, must be borne in mind. In 
the great majority of cases in which there is a deposit of earthy 
phosphates, there is no "excess'' at all, and the deposition 
depends upon the urine being neutral or less acid than usual, or 
upon the decomposition of the urea, and consequently, the 
F 
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formation of carbonate of ammonia after the urine has left the 
bladder. It is common enough to find triple phosphate in the 
urine in cases of dyspepsia, perhaps from the secretion of too 
large a quantity of highly acid gastric juice or from the formation 
of other acids. 

A good deal has been said and written concerning the signifi- 
cance of a deposit of earthy phosphates in the urine, and I have 
even heard it suggested that the deposit showed not only that 
large quantities of the salts passed from the system, but that it 
was necessary to supply their place and thus compensate for the 
removal of phosphate from the organism. I remember a case 
in which phosphates were prescribed for the patient, who was 
suffering from typhoid, on the ground that large quantities were 
being excreted in the urine, and that, therefore, more should be 
given by the mouth, as if this excreting of phosphate was really 
a very important clinical fact in connection with fever. The 
physician was, in truth, troubling himself very needlessly about 
the phosphate, while he was neglecting to treat the low febrile 
state, which was of the utmost consequence. If we refine too 
much concerning the smaller and less important attendant phe- 
nomena of many forms of disease, we shall be apt to regard too 
lightly or to pass over the broad clinical facts of the case. While 
carefully directing our attention to the removal of comparatively 
unimportant symptoms, we may neglect to suggest remedial 
measures for the pathological changes which are jeopardizing, 
and may shortly destroy, the patient's life. The fact is, these 
earthy phosphates, consisting of phosphates of lime and mag- 
nesia and ammoniaco-magnesian phosphate, are always present 
in healthy urine in a state of solution, and if the fluid becomes 
alkaline, or if an alkali be added to the urine, the earthy phos- 
phates are thrown down as an insoluble deposit, which is some- 
times crystalline, but generally contains a certain quantity of 
amorphous phosphate of lime. In some cases, however, it has 
been shown that these earthy phosphates are actually excreted 
in more than the average quantity, when it may be advisable to 
give medicines containing these salts, or food in which they 
exist in considerable proportion. It must, however, be borne 
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in mind that bread and milk, and meat and fish of various 
kinds, contain considerable quantities of phosphates, and it is, 
I think, impossible to assent to the general proposition that the 
presence of these salts in excessive quantity is pathognomonic of 
any definite condition or morbid state, which can be relieved 
or even modified by giving them in quantity by the mouth. 
Their presence in excess is to be regarded as a fact which may 
accompany a number of conditions without having any causative 
relation to any one in particular. 

The principal objection to be urged against the frequent 
presence of these deposits, is their tendency to form soft concre- 
tions in the urine, or to collect upon the surface of the mucous 
membrane. This depends upon the urine becoming alkaline, as 
explained on p. 28. In many cases, there is no doubt that by 
attention to diet and by giving mineral acids frequently during 
the day, in moderate doses, the deposition may be reduced or 
entirely prevented. Tincture of iron with free acid, and a grain 
or two of quinine three or four times daily, often has a beneficial 
effect ; but a purgative treatment is also requisite in most cases. 
The obstinate persistence of phosphatic deposit should be 
attended to, the practitioner directing his mind to the consider- 
ation of the state of digestion and to the general condition of 
the patient, instead of concentrating his attention on the fact of 
the phosphate deposit only, and endeavoring to counteract the 
discharge or to make up for the loss. 

In various cases of disease arising from more or less complete 
paralysis of the nerves, owing to changes occurring in the nervous 
centre itself, or at the distribution of the nerves in the mucous 
membrane, the action of the bladder may become impaired, and 
it may fail to expel its contents completely. The urine thus 
retained sometimes undergoes change, and the mucous mem- 
brane suffers in consequence. It has been supposed that the 
formation and excretion of large iquantities of earthy phosphate 
was somehow due to degenerative changes in nerve matter, but 
this is probably not the source of the phosphates in these cases. 
In general there is not really an excess, but the urine being 
alkaline the earthy phosphate it contains is thrown down in an 
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insoluble form. Earthy phosphate is precipitated, and the con- 
dition thus induced gradually increases, unless proper prevent- 
ive measures be adopted. There are cases in which phosphates 
are deposited upon every part of the urinary mucous membrane 
— bladder, ureters, and the pelvis of the kidneys — apparently 
depending upon changes which result originally from some 
affection of the nerves. Although the formation of epithelium 
and all the essential phenomena of nutrition and secretion may 
take place independently of nervous action, it is quite certain 
that. the regularity of these changes, the even flaw of nutrient 
pabulum, and the regulation of the proper proportion distributed, 
are determined by the nerves. Hence, it follows that if the 
nerves distributed to a structure be destroyed, or their action 
impaired, directly or indirectly, the tissue soon suffers, its struc- 
ture becomes altered, and its function is imperfectly performed 
or suspended. Such changes in the epithelium precede and favor 
the deposition of the phosphates upon the surface. 

Some of the cases of disease of the bladder with phosphatic 
deposit, perhaps the great majority, are due to local change. 
The condition known as chronic inflammation, affecting one 
part of the mucous membrane, is very prone to spread. It may 
extend from urethra to bladder, and even into the ureters and 
pelvis. A rough, almost ulcerated state of the mucous mem- 
brane may also spread in' the opposite direction ; beginning in 
the kidneys, it may pass downward to the bladder. In all 
cases, the urine in contact with any portion of such altered 
surface would be decomposed, and its earthy phosphates pre- 
cipitated. These, with the epithelium and mucus of the part, 
would form irregular projections with intervening depressions, 
in which more urine would be decomposed ; and so the process 
might proceed, unless the nutritive changes taking place below 
the surface return to their normal condition, when the matter 
deposited would soon be thrown off, the even growth of new, 
healthy epithelium would proceed below, and the s,urface would 
again assume its smooth, healthy character. For this, reason, in 
such cases, it is of the first importance to pay attention to the 
general health, for it is obvious that if the blood be in an 



DIAGNOSIS AND TREATMENT. 109 

unhealthy condition, the action and nutrition of the nerve- 
centres will suffer. Until this is corrected, the normal state of 
the mucous membrane cannot be restored. 

Disease of the mucous membrane, and impaired action of its 
muscular coat, may also result from lesions of the central part 
of the nervous system, and some of these cases are among the 
most distressing which the physician is called upon to treat. The 
affection may begin in the nerve cells of the posterior roots and 
those of the cord itself. These gradually undergo change, and 
may cease to act, or the nerves arising from them may be 
pressed upon or degenerate in structure at some distance from 
their point of origin. Over such chronic structural changes, 
when firmly established, we can exert little influence by remedial 
agents. 

On the other hand, I have seen cases in which earthy phos- 
phates have been constantly present in every specimen of urine 
passed during several years — without any disorganization of 
mucous membrane of the bladder, ureters or pelvis, and with- 
out the formation of stones op any form of concretion. In 
these cases the reaction of the urine was decidedly, but not very 
strongly, alkaline. The phosphates were in an amorphous state, 
but after standing for several hours crystals of phosphate of lime 
were deposited (" loo Urinary Deposits," 1884, PI. V, Fig. 60). 
In the case of some of these patients the formation of phosphatic 
calculi undoubtedly occurs, but in others it is quite certain the 
condition is due to functional disturbance of the digestive pro- 
cess only — the patient being, for the most part, weak and thin, 
and in what may be called a low state of health ; various plans 
of treatment have been devised and tried, but occasionally the 
condition persists in spite of every attempt to alleviate it by 
ordinary remedies. In these cases, living in the open air in a 
good climate must be recommended, with complete change for 
a time in the usual routine of life. A sea-voyage usually does 
good ; the appetite improves, and the patient may gain many 
pounds in weight. But return to sedentary work in a town is 
too often followed by a return of the low state of health and 
the feebly alkaline phosphatic urine. Very likely the patient 
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will suffer from some degree of headache and stomach derange- 
ment. It is very remarkable to observe the change which takes 
place in many of these cases as age advances. Up to 30 or 35 
the patient suffers almost constantly from some dyspeptic symp- 
toms, and no matter what he eats, digestion, which is slow, is 
always accompanied by discomfort or actual pain. Not un- 
commonly the patient will tell you he is utterly miserable, and 
jjerhaps his sufferings are so great that he will assure you he does 
not care to live. About the age of 40 he, perhaps, begins to 
improve — is able to eat a pretty good meal now and then, and 
only gets upset occasionally. Although seldom feeling strong or 
vigorous, or contented and happy, life seems to be endurable. 
By the age of 50 probably all is changed. The patient enjoj's 
good health, and is conscious of sensations which are quite new 
to him. His spirits are so good that he can scarcely believe he 
ever suffered from depression. His working power is greater 
than it ever was — he sleeps well, and, most wonderful of all, 
he can eat anything without discomfort, and in quantities 
which astonish him, and the despairing dyspeptic of early and 
middle life becomes cheerful and happy, and looks hopefully 
forward to a vigorous old age, and good health and strength 
to the end. 

It has been assumed by some, that when phosphates were pass- 
ing away the brain would suffer in nutrition, to prevent which 
phosphorus should be given. That so-called brain food is 
either required or can be supplied is an amusing fancy, but 
nothing more. Phosphorus used to be ordered some years ago 
in leucocythemia, upon the fanciful and quite unjustifiable 
hypothesis that deficiency of phosphorus in the blood interfered 
with the development of the red blood corpuscles. The only 
very decided effect I have seen resulting from the giving of 
phosphorus in any cases was, I regret to say, unfortunate. In 
one or two of my own patients there were pain and disturbance 
about the mouth and teeth, and in one, decided threatening of 
necrosis of the bone of the lower jaw. 

When the phosphatic condition of the urine is only occa- 
sional, small doses of dilute acids in a bitter infusion before 
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meals, or the tincture of the perchloride of iron, will generally 
cause the urine to become healthy by improving the action of 
the stomach. Pepsin ("On Slight Ailments," ad ed.,p. '86), 
may also be given with advantage in some of these cases. Ben- 
zoic acid and benzoate of ammonia, in doses of from ten to 
thirty grains three or four times a day, between meals, for a 
month at a time, have also been prescribed, and sulphate of 
zinc, and extract of nux vomica, are favorite remedies. If the 
intestinal canal be loaded, and the patient has been living too 
well, as is not unfrequently the case, a little blue pill and com- 
pound colocynth pill will cure him. 

Alkalies, as Dr. Owen Rees was the first to show, undoubtedly 
do good in some of these cases of phosphatic urine, probably 
by their action in promoting the normal chemical changes in the 
blood rather than by direct action upon the kidney or any part 
of the genito-urinary mucous membrane. Dr. Rees' explanation 
has been already referred to, p. 29. 

When the phosphate in the urine has persisted for some time, 
and is accompanied with any symptoms referable to probable 
affection of the cord, especially if the bladder be irritable, and 
there be nervous twitching of the muscles, with tingling or 
numbness of the skin in any part of the lower half of the body, 
or diminished control over the voluntary movements, acids and 
tonics, with small doses of opium, should be given. The prac- 
titioner will meet with many cases where disease of the cord has 
been diagnosed, which nevertheless get quite well as soon as the 
general health is improved. Before treating such cases we must 
find out how the patient lives, and ascertain whether he has been 
troubled with mental anxiety, excitement, over-mental work, etc. 
The patient must not be led to suspect that he is suffering from 
any serious organic disease, for not unfrequently people are ter- 
ribly nervous, and too prone to dwell upon every ache or pain 
they may have, and they are foolish enough to refer to medical 
books, with the view of ascertaining the nature of their ailments. 
The diagnosis in these cases should be very guarded, unless the 
symptoms clearly and positively indicate the real nature of the 
disease. 
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A patient for some time under my care, whose urine almost 
invariably yielded an abundant cloud of phosphates of lime and 
magnesia, on the application of heat, complained of a strange 
feeling of dread of some impending disaster. Whenever he 
heard of cases of fever or other disease in his neighborhood, he 
had the greatest difficulty to reason himself out of the conviction 
that he was about to have an attack. Although he admitted 
while talking to me that the probabilities were the other way, as 
soon as he got home and was alone the opposite conclusion took 
possession of his mind, and he suffered terribly from low spirits 
and a vague, indefinable fear or dread of something or other. 
When this patient's digestion and general health improved, the 
curious state of mental depression gradually disappeared, and he 
almost forgot that he had suffered from the symptoms which dis- 
tressed him so much at the time. 

OF BLOOD CORPUSCLES IN THE URINE — HjEMATURIA. 

The significance of blood in the urine must engage the con- 
sideration of every practitioner in medicine and surgery. The 
presence of blood may mean that a little has escaped from the 
vessels of some part of the urinary mucous membrane, of no 
more consequence than a very slight nose bleeding. On the 
other hand, a little blood in the urine may be the first evidence 
of the presence of stone, or of a very serious organic change 
which will almost certainly result in death. 

As in cases of hemoptysis, the practitioner cannot be too 
careful about committing himself to a definite opinion until he 
has well thought over all the facts of the case. Without care, 
and especially in cases where the patient or his friends may be 
inclined, as is said, "to insist" upon having the "candid" 
opinion of the practitioner at once, is there danger of asserting 
that a case of slight bleeding, which turns out to be serious, is 
nothing, or, of affirming that one which is of no consequence 
at all is the commencement of a terrible and necessarily fatal 
disorder. In many cases where blood is present in the urine, it 
is even more difficult to come to any positive conclusion on first 
seeing the patient, than it is in cases of haemoptysis, haemate- 
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mesis, or bleeding from the bowels, to decide whether the bleed- 
ing is serious or only of trivial consequence. 

It is of the first importance to insist upon rest in any case of 
hsematuria— especially so in cases where the patient has passed 
the age of 45 or 50. Even when you are pretty sure that the 
blood comes from the urethra, in a young and apparently healthy 
man, it is nevertheless most desirable to act upon the cautious 
side, for by making the patient rest at once, you may save him 
from a somewhat severe illness, or from the occurrence of patho- 
logical changes which may result in stricture, abscess, or some 
other serious and troublesome lesion. Even where bleeding 
occurs from an inflamed surface of mucous membrane, where 
there is continued irritation and movement of the parts, the 
discharge is often followed by the pouring out of lymph, which 
results in thickening and formation of fibroid tissue. This 
change is especially damaging in the case of the mucous mem- 
brane of the ureters, bladder, or urethra. In cases of hemor- 
rhage we cannot be too strong in insisting upon rest for a few 
days or a week, or until we feel pretty certain that all danger of 
a repetition of the discharge of blood has ceased. 

Blood Corpuscles usually form a red or brownish-red gran- 
ular deposit, which sinks to the bottom of the vessel ; but a few 
.corpuscles are usually diffused through the urine. If the urine 
be perfectly neutral, or slightly alkaline in its reaction, the color 
of the blood will be bright red ; but in those instances in which 
the reaction is decidedly acid, it will be found of a brown color, 
imparting to the supernatant fluid a "smoky" hue. When the 
urine has a decidedly ^^ smoky appearance'^ it will often be found 
that the blood is derived from the kidney. If, however, the 
urine is decidedly alkaline, the blood will retain its florid red 
color. In the majority of cases in which the mixture of blood 
and urine is bright red, it is probable that it has escaped from the 
raucous membrane of the bladder, or from the prostate or urethra. 
If blood globules remain long in urine, they beconae much 
altered in form, the outline appearing irregular and ragged, and 
the surface granular. Sometimes, however, they appear swollen 
and very much enlarged. These changes are, no doubt, due to 
F* 
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physical actions. The characters of blood corpuscles are repre- 
sented in "loo Urinary Deposits," PI. VIII, Fig. loo. As a 
single grain of blood contains three hundred million blood cor- 
puscles or more, it must be obvious that only one drop diffused 
through a pint or more of urine would yield corpuscles enough 
to be discovered by microscopical examination, if time were 
allowed for the sediment to subside. 

If blood remains for some time stagnant in the uriniferous 
tubes, or in the capillary vessels, before it passes into the urine, 
crystals of haematoidin are often found. From five days to two 
weeks probably elapse before the crystals in question result. 
Blood in the urine may be derived from any part of the genito- 
urinary mucous membrane. In the female, it often escapes from 
the vessels of the uterus or vagina. At the time of the menstrual 
discharge a good deal of blood is, of course, found in the urine. 
For some days afterward a few blood corpuscles and disintegrated 
blood corpuscles may often be detected. In some cases it would 
appear that small quantities of blood get entangled in the mucus 
and amongst the papillae of the mucous membrane of the os and 
cervix, or in folds or depressions of the mucous membrane, for 
in some cases we find blood corpuscles in the water for many 
days after the catamenial discharge has ceased. Some of these 
cases are put down as renal calculus, while in others the blood 
corpuscles are regarded as evidence of the existence of ulceration 
of the OS uteri. From the urine of some females, who never- 
theless enjoy excellent health, blood corpuscles are hardly ever 
absent, and are almost always to be detected if a considerable 
quantity of the urine be allowed to stand for some time, and the 
slight deposit which subsides is submitted to microscopic ex- 
amination. 

Blood may come from the kidney, in consequence of recent 
inflammation or old-standing disease, causing distention and 
rupture of the vessels of the Malpighian body, or its escape may 
depend upon that peculiar condition of system in which there is 
a tendency to capillary hemorrhage in all parts of the body, a 
condition which is now known as Haemophilia (^aifia, blood, <piUa, 
love, friendship, fondness, "predisposition for"). In one case 
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in which there was occasional bleeding from the gums, the urine 
contained blood during a period of nine months. In this case 
there was no loss in weight during the five years the patient was 
under observation. 

When blood corpuscles are found entangled in casts, we may 
feel sure that they' have escaped from capillary vessels in the 
cortical or secreting portion of the kidney, in most cases from 
the vessels of the Malpighian body. The blood is sometimes 
poured into the upper part of the uriniferous tube, while the cast 
is found in the lower; but more generally the blood escapes into 
the part of the tube where the cast is formed. The cast, how- 
ever, is not composed of fibrin. If urine containing blood is 
acid, it has a dark, smoky appearance. This change in color, 
which is more marked when a small quantity of blood is very 
gradually mixed with a large amount of acid .(ffine, is due to the 
action of the acid of the urine upon the haemoglobin. 

Hemorrhage from the kidney also occurs in the course of 
many forms of chronic disease. In such instances it is a favor-, 
able sign if the albumen is not to be detected after we have 
failed, upon microscopical examination, to find blood corpuscles. 
If the albumen, however, continues to be passed, in the absence 
of any blood corpuscles, we may feel sure that it has not been 
solely derived from the serum which escaped with the corpuscles 
through the ruptured capillary vessels. Its presence must be 
attributed to chronic renal disease. It is important to be able 
to determine whether there is more albumen thaii may be ac- 
counted for by the presence of the blood — whether the case is 
one of hemorrhage only, or of hemorrhage complicated with 
acute or chronic kidney disease. 

When the kidney is injured by mechanical violence, hemor- 
rhage occurs, and sometimes a violent shake appears sufficient to 
cause the rupture of some of the small vessels of the kidney, 
and the escape of a considerable quantity of blood in the urine. 
A gentleman of my acquaintance fell against a step, and his side 
and back came violently in contact with the edge. Much blood 
soon made its appearance in his water, and for several days the 
hemorrhage was severe. After the lapse of a fortnight the urine 
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Still contained an abundant brownish deposit, in which a few 
altered blood corpuscles with numerous crystals of haematoidin 
were found. The blood effused in some of the tubes had proba- 
bly remained in them a sufficient time for the crystals to be 
formed from the blood-coloring matter. I have seen similar 
crystals in sputum some time after haemoptysis ; also in the fluid 
outside hydatids of the liver, which sometimes escapes with the 
sputum ; and oftentimes in clots in the brain two or three weeks 
after rupture of the vessel. 

Hemorrhage from the kidney is not uncommon in cases of 
continued fever. Sometimes it occurs in the course of pneu- 
monia ; and I have seen it in several cases of acute rheumatism. 
In all these conditions the vessels of the kidneys and internal 
organs generally are highly congested. 

Hemorrhage frcSm the kidney and bladder always occurs sooner 
or later in the course of cancer of these organs. The diagnosis 
in the early period of the case is often very difficult, as there 
may be no pain and a complete absence of any definite symp- 
toms. The persistence of the hemorrhage, however, its occasional 
increase in amount, the gradual emaciation of the patient, espe- 
cially if he be upward of fifty, will lead the practitioner to 
suspect the real nature of the malady, and not unfrequently the 
detection of cancer cells in the urine proves beyond doubt the 
serious nature of the case. Fungus of the kidney or bladder is 
almost invariably accompanied by hemorrhage, which is some- 
times very violent, and soon exhausts the patient ; and this violent 
bleeding may be the first intimation to the patient of the existence 
of anything wrong. Hemorrhage from the prostate may be due 
to a very serious affection, and it is oftentimes one of the first 
symptoms of structural disease of that organ. Occasionally the 
veins of the gland become dilated and varicose, and at length 
rupture. The attack may last a few weeks, and then pass off, or 
it may continue, in spite of all treatment, until the patient's 
strength becomes exhausted. 

I have known hemorrhage of a very decided character fronr 
the bladder, from the prostate, and from the urethra, occasioned 
by mere jolting over a rough road. Hemorrhage of this kind is 
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sometimes very troublesome, and continues for so many days 
that we begin to fear it depends upon actual disease. We must, 
therefore, press upon the patient the extreme importance of rest 
until the bleeding ceases. Citrate of potash and purgatives seem 
to be of use in many cases, and should be prescribed before gallic 
acid is given. The position of the calculus can sometimes be 
fixed by the discovery of epithelium from the pelvis of the kidney 
or from the ureter mixed with the blood or entangled in the 
meshes of small blood clots. 

Hemorrhage from calculus in the bladder is often very 
considerable, and occasionally persists uninterruptedly for days 
or weeks; but more commonly it lasts only for a few days, 
and recurs after an interval. The patient should, of course, be 
(Jarefully sounded. 

Hematuria may depend upon a calculus being impacted in 
the kidney, in which case it may continue for a day or two, and 
then cease entirely for some time. In many cases it recurs 
constantly after unusual exertion or jolting. I have seen a case 
in which violent pain down the ureter, with retraction of the 
corresponding testicle, persisted for years during boyhood, after 
exertion. 

Simple hemorrhage, not dependent upon organic disease, 
sometimes takes place from the mucous membrane of the blad- 
der, as well as from other mucous membranes, as those of the 
nose, throat, air-tubes, stomach, intestines, etc. ; but it must 
never be forgotten that slight hemorrhage is often the very first 
symptom of very serious changes, and the practitioner should, 
therefore, in a doubtful case, always give a very guarded opinion, 
and see and examine the patient a few times before he commits 
himself to a diagnosis. 

When blood is found in the water pretty frequently, after the 
age of 60, the observer should be very careful not to commit 
himself to an opinion until he has examined many specimens of 
water, at intervals of a week or two, as the blood may be due to 
the commencement of malignant disease. Every now and then 
a few cancer cells may be found if carefully searched for. 

Small quantities of blood are sdmetimes passed day after day 
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by apparently healthy persons, just as micturition ceases. It 
seems as if the effort to expel the last drop of urine had caused 
the rupture of a few capillaries about the membranous part of 
the urethra or neck of the bladder. The hemorrhage usually 
ceases after a time, if the patient rests. Usually no special treat- 
ment is necessary, but it may be desirable to give a saline purge. 
In some of the cases which have fallen under my notice the 
bleeding was certainly caused by an undue sexual indulgence. 
Occasionally a few blood corpuscles are found in the urine, 
although not a trace of albumen can be detected in it. Some- 
times the blood remains for some time in some part of the 
urinary paissages before it escapes, and the serum and all the 
soluble constituents are absorbed, the red blood corpuscles in 
certain cases not being so much altered as is usual. 

Blood Clots assume various forms, and if they have been 
retained for many days in the bladder, undergo great changes in 
color and form, so that there may be considerable difficulty in 
identifying them. They have been mistaken for portions of 
mucous membrane, entozoa, and other things. Clots of extra- 
ordinary forms are often passed by patients suffering from renal 
calculus. Sometimes these clots are of very curious shapes, and 
occasionally upon the surface will be found a depression, evidently 
from the stone over which the blood had coagulated. By care- 
ful microscopical examination, without disturbing the clot, small 
crystals may sometimes be seen, which have been detached from 
the surface of the stone. Epithelium, which may sometimes be 
identified without difficulty, is often entangled in the blood clot. 
The ova of entozoa are also occasionally found. By careful 
examination of the blood clot, in short, we may often gain very 
important information which is of the greatest assistance to us in 
forming a conclusion as to the nature of the case. 

Hemorrhage caused by Entozoa in the Kidney. — The presence 
of entozoa in the kidney is occasionally the cause of the escape 
of large quantities of blood from the renal vessels. In some of 
these cases there is bleeding to an alarming extent. The patient 
becomes blanched and very feeble, and his case is diagnosed as 
soft cancer of the kidney or bladder, until the urinary deposit is 
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carefully examined, and then ova or fragments of the envelope 
of the ovum of Bilharzia are discovered (Bilharzia Hsemotobia, 
" loo Urinary Deposits," PI. VIII, Fig. 112}. This entozoon 
occurs in Egypt, the Mauritius, and many parts of the East. 
Dr. John Harley has discovered the ova of this entozoon in 
the urine of several persons from the Cape, where the disease 
was contracted. Dr. Harley considered that the ova came from 
a particular species of Bilharzia, which he named Capensis. See 
" The Transactions of the Medico-Chirurgical Society, 1864," 
and following year. Strongylus is another entozoon which 
gives rise to much hemorrhage in the very rare cases in which it 
occurs. 

Intestinal worms are sometimes passed into the vessel contain- 
ing the urine, and the patient not unfrequently affirms that they 
come from the bladder. Various species of acari are frequently 
met with in urine. It need hardly be said they were not formed 
in the urinary organs. Insects and their larvae are, from time to 
time, brought to us in specimens of urine. Patients will positively 
assert that larvae of the common flesh-fly have been passed through 
the urethra. I have, on many occasions, had specimens of the 
common maggot and cheese maggot forwarded to me, with the 
positive assurance that they have been voided by the patient. 
The presence of the tracheae in every part of the body proves 
the creature to be an insect, and it need scarcely be said that an 
air-breathing insect could not have been developed in any part 
of the urinary organs. These insect larvae will pass through 
the entire tract of the intestinal canal in a living state. See 
"The Microscope in its Application to Practical Medicine," 
and references to papers by Dr. Brinton and Mr. Blood. 

Treatment of Haematuria. — In acute febrile conditions, 
as has been already remarked, the kidneys are apt to become 
congested, and sometimes considerable quantities of blood may 
be lost. The symptom generally passes off" after a few days, but 
in one case of acute rheumatism, it persisted for three weeks, 
producing an anaemic condition ; cupping over the loins and 
several remedies were tried, but did not seem to produce any 
immediate effect upon the hemorrhage, which, however, gradu- 
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ally subsided as the patient improved in health. Turpentine in 
this, as well as in some other forms of hemorrhage, seems to do 
good. Acetate of lead, in doses of three or four grains every 
three hours, for five or six doses, often checks hemorrhage. 
This remedy was much employed by Dr. Golding Bird. It is, of 
course, very important not to continue giving lead for any 
length of time, and it should be borne in mind that some per- 
sons are more susceptible to its influence than others. If the 
blue line should appear near the free edge of the gums, the lead 
must be stopped, and its elimination promoted by purgatives 
and sudorifics. 

Gallic acid is one of the most powerful remedies in hemor- 
rhage from the kidneys or bladder. It may be given in much 
larger doses than is usually recommended. The reputation of 
this remedy would, I think, soon be greater than it is if those 
who try it would give it in sufficiently large doses, and persevere 
in its use for several days before replacing it by other astrin- 
gents. As gallic acid probably acts according to the strength 
of its solution which bathes the bleeding tissue, it is necessary to 
ensure the introduction of a certain quantity into the blood by 
the frequent administration of successive doses. We must 
remember that gallic acid soon passes away from the blood, 
being carried off in the urine. It is, therefore, only by admin- 
istering frequent doses that we can hope to compensate for this 
continual draining away of the remedy, and we must give it in 
quantity and often enough to more than compensate for what is 
removed with excrementitious matters. 

In chronic bleeding from the surface of the mucous membrane 
of the pelvis of kidneys, ureters, bladder and urethra, and from 
villous growths, as well as in the very obstinate hemorrhage from 
large fungous tumors of the kidney and bladder, I have found 
gallic acid most valuable in a large number of cases, and for 
some years past I have been led to depend upon it more and 
more. In that spongy condition of the prostate where the 
veins are large and the capillaries of the surface considerably 
dilated, and forming here and there little pouches like aneuris- 
mal dilatations, hemorrhage is often not only very obstinate, but 
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from time to time blood escapes in such excessive quantity as to 
blanch and weaken the patient. The remedy should be given 
in frequent doses, day and night, until the bleeding is very de- 
cidedly reduced in degree, when it may be ordered once in six 
hours, or less frequently, being again increased in frequency if 
the patient ceases to improve or the hemorrhage again increases 
in severity. 

Gallic acid seldom disagrees in any way. Some patients 
complain of its taste, but it is generally well borne by the stom- 
ach. It does not cause constipation, and even when the crys- 
tals are swallowed in a state of suspension in water or mucilage, 
no inconvenience results, and the stomach is not disturbed by 
their presence. The glycerine of gallic acid is, however, the 
most pleasant form in which to prescribe the remedy. This 
contains one part of gallic acid in four. Forty minims will 
contain ten grains, and may be given in distilled water, pepper- 
mint, orange or other water. But it is most essential that the 
patient should persist in taking the doses regularly for several 
days. Gallic acid is absorbed by the blood, and much of it 
passes away in the urine, and it is probable that it acts directly 
on the tissues from which the bleeding is taking place, and, 
therefore, a certain strength of solution is necessary to get the 
good effects, and this can only be obtained by its persistent 
introduction into the stomach and so into the blood, at short 
intervals of time. I have given gallic acid in ten-grain doses 
every two hours, without intermission, for three weeks, no objec- 
tion having been made on the patient's part. Whether much 
larger doses would be absorbed I doubt, but I am not aware to 
what extent the remedy may be pushed, nor do I know in what 
respect very large doses would be deleterious. I have gener- 
ally found that the desired effect has resulted after ten-grain 
doses had been kept up for three or four days, and in cases 
where the bleeding did not actually cease, it was certainly 
well under control. In several of those painful cases of 
hemorrhage from fungous growth the bleeding was much 
lessened and the fatal result, I think, postponed ; in some 
of my cases, I should say that death was due rather to ex- 
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haustion and weakening of the general health, than to hemor- 
rhage. I therefore commend this remedy in the cases of 
hemorrhage to which I have referred, and I prescribe it with 
confidence. Its use may be steadily continued until its bene- 
ficial action is clearly established. 

Ergot of rye, alum, matico and other styptics may be tried in 
obstinate cases. 

The Liquid Extract {Exiracium Ergota liquidum) is the best 
preparation of ergot. Fifteen or twenty minims may be given 
every two hours, or more frequently, for two or three days at a 
time, but I cannot say to what extent the use of this drug may 
be pushed with safety, or the symptoms which indicate that the 
patient is taking larger doses of the remedy or more frequently 
than is desirable. 

Hamamelis bark {Hamamelis virginica, the American Witch 
Hazel), contains principles which are not only astringent but 
soothing, and perhaps, sedative. It has been much prescribed 
in diarrhoea, dysentery and irritable states of the intestinal 
canal ; but it also acts on the mucous membrane of the urinary 
organs. In bleeding from any part of the urinary tract and 
hemorrhage from the vagina, from five to twenty minims of the 
tincture may be given in an ounce of water every two or three 
hours, but I am not aware to what extent the remedy may be 
pushed in serious cases, or what symptoms result if much larger 
doses than those mentioned above are given. 

As an injection for the vagina or bladder, one part of the 
tincture may be diluted with from twenty to forty parts of tepid 
distilled water. 

In some very severe cases of haematuria depending on renal 
disease, advantage has resulted from the administration of the 
tincture of per-chloride of iron. In this, as in many other forms 
of disease, more relief may be afforded by improving the state 
of the blood than by giving remedies supposed to affect directly 
the particular action at fault. I have seen patients suffering from 
chronic renal disease, completely blanched by renal hemorrhage, 
who have improved immediately after they had been put upon 
iron and quinine, a more generous diet, and the digestive power 
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had been increased by the administration of hydrochloric acid 
and pepsin. 

Hemorrhage from the kidney which results from a blow, fall, 
or other injury, often ceases if the patient remains perfectly quiet 
for a few days. It is doubtful if recovery can take place after . 
very decided laceration of the kidney, but it is probable that in 
many instances some of the delicate capillaries may be ruptured 
without the secreting structure being actually torn through. 

In that obstinate and distressing form of hemorrhage which 
takes place from the prostate, the patient should remain in the 
recumbent posture with the pelvis raised on a pillow, to favor 
the gravitation of blood from the gland, and he should be kept 
as quiet as possible. Iron, gallic acid, turpentine or other 
styptics ought to be tried, but I am sorry to say they often fail 
to afford as much relief as is desired . Sometimes small pieces 
of ice placed in the rectum diminish the hemorrhage. Iii such 
cases, if we are sure of the absence of stone, and there is no 
other positive indication for its use, it is desirable to avoid intro- 
ducing the catheter, for the operation frequently increases the 
hemorrhage and adds to the distress the patient already suffers. 
In cases in which the blood has coagulated within the bladder, 
and especially if the hemorrhage continues, the practice of intro- 
ducing an instrument to break up the clot, and the injection of 
iced water, has been recommended. Dr. Prout injected into 
the bladder a solution of alum (20 to 40 grains in a pint of 
water), and says that by this proceeding he succeeded in 
stopping violent vesical hemorrhage which had resisted other 
methods. 

In hemorrhage depending upon cancer of the kidney or blad- 
der, the treatment is necessarily only palliative. Gallic acid, 
opium and complete rest sometimes afford great temporary 
relief. If, in such a case, the hemorrhage is dangerous, from 
its excessive amount, ice should be applied to* the pubis, and 
styptics may be injected into the bladder. 

If the blood present in the urine has escaped from the kidney 
in consequence of acute congestion or inflammation, as may 
generally be determined by the sudden accession of the s} mp- 
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toms, the small quantity of the urine, the presence of casts, a 
considerable quantity of albumen, associated with puffiness about 
the face, and perhaps lumbar pain— the case must be treated by 
rest, purgation and sweating, and, in bad cases, the patient 
. should be cupped over the loins. If the escape of the blood 
from the kidney is due to a low state of health, or to a condi- 
tion of system allied to that which gives rise to purpura or to 
haemophilia, the treatment must be directed to improving the 
general health and the action of the stomach ; tonics, the tinc- 
ture of perchloride of iron or gallic acid may be given ; quinine, 
dilute acids and pepsin also do good. If haematuria occurs in 
the course of a case of scurvy, the scurvy, not the hematuria, 
must, so to say, be treated ; lemon or lime juice, fresh vegetables 
a:nd plenty of milk, as usually given in this disease, will be 
of essential service. 

In cases where the hemorrhage depends upon renal calculus, 
rest in the recumbent posture must be enjoined. See the treat- 
ment of renal calculus. 

As regards the treatment of cases of hemorrhage caused by 
the presence of entozoa there is little to be said. Some of the 
styptics already referred to, particularly gallic acid and ergot, 
may be given in cases where the hemorrhage is considerable ; 
but as a general rule the bleeding gets less after a time, and if 
the general health be sustained by nutrient substances, and 
preparations of iron prescribed, the loss of blood is soon made 
up, and the patient may completely regain his health in a few 
months. Demulcent substances, such as linseed tea and barley 
water, flavored with a little lemon juice and sugar, seem to 
soothe the irritated mucous membrane. Persons who live in 
districts infested with entozoa should be most careful to avoid 
drinking any water which has not been previously boiled for at 
least ten minutes. It is probable that the immature parasites or 
ova gain admission into the system with the water, or even in 
the bodies of small animals which live in the water. 
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REDDISH-BROWN DEPOSIT, LIKE BLOOD INTERMITTENT 

HiEMATINURIA. 

The variation in color of different specimens of urine passed 
within a few days by the same person is very remarkable, and 
seems to be due to varying conditions, internal and external, 
allied to those which determine great changes in the urea, uric 
acid, and other organic constituents of the urine. The alter- 
ation in color is mainly occasioned by chemical changes in the 
coloring matter of the red blood corpuscles. The ratio of disin- 
tegration and solution of these varies greatly at different times, 
and the character and intensity of the color produced is liable 
to great alterations. The deep color of the urine, irrespective 
of the presence of bile, in diseases of the liver, has been often 
remarked by physicians practicing in India ; and my friend. Dr. 
Payne, made some interesting observations on this point, which 
will be found- in the "Indian Annals of Medical Science" 
(Calcutta, Sept. 4th, 1858). In order to detect the coloring 
matter, Dr. Payne boils the urine, and then adds a drop of 
nitric acid. Various shades of color are produced, but at last 
the mixture becomes of a ruby red. The coloring matter of the 
blood corpuscles may be present in urine without any corpuscles. 
In many cases the serum is highly colored, and the dissolved 
coloring matter is excreted by the kidneys. Blood may escape 
from the vessels into the tubes of the kidney, the corpuscles may 
gradually become disintegrated, and the coloring matter be dis- 
solved. Sometimes the coloring matter forms an abundant 
granular deposit containing also urates or uric acid, or large 
collections of granules and minute dark red angular particles, 
derived from the red blood corpuscles, may exist. That bile 
acids and their salts were powerful solvents of blood corpuscles 
was long ago proved by Hiihnefeld, Plattner, and Simon ; and 
it has been shown by Kuhne that, by the action of the colorless 
biliary acids or their salts upon the blood corpuscles, the bile- 
coloring matter is produced. The bile acids themselves are 
. not converted into the coloring matter, as Frerichs held, for 
they pass through the system unchanged. In certain cases where 
these processes are deranged it is very probable that the blood 
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corpuscles are disintegrated in abnormal quantity, and rapidly 
converted into pigment, which escapes in the urine. The 
complicated mutual reactions which would ensue when varying 
proportions of bili?i,ry acids, hsematine, and oxygen are presented 
to each other in the living blood, would fully account for the 
different characters and tints which the coloring matters in urine 
assume in various instances. Professor Vogel alludes to a case 
in which the color of the urine became very dark after the 
inhalation of arseniuretted hydrogen. Some experiments were 
made upon a dog, and it was found that the dark color was due 
to the disintegration of the blood corpuscles. Albufnen was 
present, but no blood corpuscles could be detected. A similar 
disintegration of blood corpuscles seems to take place in typhoid 
fever, and in several other diseases. It is not uncommon to find 
distinct crystals of haematoidin amongst the brown coloring 
matter. These were no doubt formed in the upper part of the 
uriniferous tubes, where the coloring matter had remained 
quiescent for some time. 

Black Pigment. — Dr. Marcet, Med.-Chir. Trans., 1822^ de- 
scribes a black pigment which was present in the urine of a 
child. After the addition of an acid, some black flocculi were 
deposited. The coloring matter was dissolved by alkali, and 
Prout called it melanic acid. Professor Dulk gives a case in 
which a black deposit was separated from the urine by filtration. 
Other examples'are recorded by Dr. Hughes. In three of these 
cases creasote had been taken internally, and in two, tar had 
been applied externally. In one case a dense black precipitate 
was thrown down by heat and nitric acid, which was examined 
by Dr. Odling, who found that by exposure it became converted 
into indigo blue. He draws attention to the close alliance 
between indigo and the creasote series of compounds, and sug- 
gests that, in the above cases, it was derived from the tar or 
creasote. (Guy's Hospital Reports, 3d Ser., Vols. II and III.) 
Dr. Stevenson refers to a case of melanuria in Vol. XIII of the 
third series of the Guy's Hospital Reports, 1867. The urine, 
which was black, and in thin layers brownish-black, like a mix- 
ture of India ink and water, was passed by a: woman whose 
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thigh had been amputated by Mr. Bryant. The stump had been 
dressed with a solution of carbolic acid. In most of the cases of 
black urine which have been reported, pitch, tar, or other sub- 
stance containing carbolic acid, had been taken or applied 
externally. In this case. Dr. Stevenson proved that the color 
did not depend upon any compounds allied to albumen or 
haematine, and indigo blue was carefully sought <br, but none 
could be detected. The coloring matter was freely soluble in 
potash. After the urine had been boiled with hydrochloric acid 
for some time, it acquired the property of reducing oxide of 
copper, and Dr. Stevenson therefore infers the presence of a 
substance capable of yielding sugar. This was probably a col- 
oring matter allied to that formed by the actioii of concentrated 
acids on the extractive matters. 

Sometimes the urine is made black by remedies prescribed by 
the physician. If large doses of gallic' acid be given, and the 
urine passed be tested with a solution of a salt of iron, a black 
color like ink results. Sometimes patients taking gallic acid pass 
urine of a dark color, and it has been noticed that if iron is 
administered at the same time the urine is occasionally perfectly 
black. My friend, Dr. George May, of Reading, sent me .a 
specimen of t^rine passed by a patient who was taking lactate of 
iron and gallic acid. The urine was almost as dark as ordinary 
writing ink. 

It not unfrequently happens that the urine contains a red- 
brown and bulky deposit much resembling blood in its general 
appearance, but of a browner and more dull color. Upon 
microscopical examination not a blood corpuscle is to be found, 
and the deposit is seen to consist entirely of brown, granular 
matter. The older observers invariably called this deposit blood, 
from its color. No blood corpuscles are present, but no doubt 
the deposit is derived from the red blood corpuscles, by some 
disintegrative process. These cases are quite distinct from those 
in which the coloring matter of the red blood corpuscles is dis- 
solved and excreted in a soluble form, as occurs in the course of 
exhaustive fevers, etc. 

The cases to which I have now to direct attention are those 
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in which the coloring matter found in unusual quantity exists, in 
great part, in an insoluble form. In many of them there is a 
reddish-brown, bulky deposit, which varies in amount, and is 
only occasionally present. As I have remarked, no blood is 
present, and in the majority of the cases. not a blood corpuscle 
can be found after the most careful search through many speci- 
mens of the deposit, examined by the twelfth of an inch objective. . 
Albumen may be present in considerable quantity, or the merest 
trace may be detected. Albumen may be found in the urine 
before the characteristic color appears. It usually is present in 
considerable quantity while the haeraatinuria lasts, and persists 
for some time after the attack has passed off. The cases in which 
this brown, blood-like deposit occurs, which is completely free 
from blood corpuscles, are spoken of as intermittent hamaturia, 
or hamatinuria, or hemoglobinuria. The brown, granular color- 
ing matter is derived from the blood corpuscles by disintegration, 
but precisely where the disintegrative process takes place, and 
the exact conditions under which it is effected, are questions still 
surrounded by much uncertainty. The deposit only Occurs now 
and then, sometimes not oftener than once in six months, but in 
some cases once in two or three weeks. Between the attacks the 
patient seems to be quite well, and his urine perfectly clear. It 
may be altogether free from albumen, or this substance may be 
always present in small quantity. 

The cases in which this deposit occurs are characterized by a 
train of very remarkable and definite symptoms. The disease 
may last, for many years, or the patient may suffer from one or 
two attacks, and then get quite well. The symptoms by which 
the attack of haematinuria is ushered in, the general look of the 
patient, the temporary relief always following the use of large 
doses of quinine or cinchona, or both, favor the opinion formed 
by many who have studied the disease, that it is nearly related to 
intermittent febrile conditions, though the real nature of the 
malady cannot be said to have been ascertained up to the present 
time. From ten to twenty grains of quinine may be given twice 
or three times daily. In one very bad case of this affection Sir 
William Gull prescribed with great benefit quinine and every 
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kind of bark in the Pharmacopoeia. The patient's strength 
must be sustained by a nourishing, easily digestible diet, and 
when the paroxysm is coming on, and during its occurrence, it 
is often necessary to give stimulants. Ammonia seems to relieve 
the malaise and depression in some cases. 

The attack usually begins with a feeling of chilliness and 
.malaise, sometimes heightened to a distinct rigor. Not only is 
there severe lumbar pain, but pain down the back; coldness of 
the hands and feet, pallor, and blueness of fingers and toes, and 
not unfrequently of the face and lips. Indeed, the look of the 
skin of the extremities reminds one of the appearance and cold- 
ness in the collapse stage of cholera, so very marked is it. The 
tongue is often furred, and the digestion much deranged, but 
there is seldom more than slight fever, and in many cases the 
temperature is not above the normal. These symptoms are often 
associated with nausea, a complete distaste for food, intense 
weakness, and a longing to go to bed and get warm ; and this 
longing should at once be gratified. In fact, the phenomena 
which usher in an attack of intermittent haematinuria are essen- 
tially the same as those which many have frequently experienced, 
only in a very slight degree, when an ordinary cold or a bilious 
attack is about to come on, and precisely accord with those 
which characterize decided agues and various intermittent febrile 
affections. 

In intermittent hasmatinuria exposure to cold when the circu- 
lation is weak has, I think, much to do with the initiatory symp- 
toms. As regards the pallor, lividity, and slightly yellow color 
of the skin, it must be remarked that it is very common to meet 
with these changes in people who are generally considered, and 
consider themselves, to be in good health. One, two, or more 
fingers of one or both hands become very cold and pallid, the 
capillary circulation being very much lowered, or completely 
checked for the time. This state may last for minutes only, or 
for hours. The circulation may be restored by a little gentle 
friction, or the blood may not be caused to return to the surface 
by any efforts that may be made for the purpose of effecting this 
object. The state of the vessels of the cold skin is, of course, 
G 
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due tp contraction of the minute arteries, induced by some 
change of a reflex character in the nerve centres which govern 
them. 

It is not improbable that the general symptoms referred to 
which characterize the commencement of the attack are due to 
changes in the blood, and probably correspond to the period Of 
the disintegration of the blood-corpuscles, and the accumula-. 
tion in the blood of the resulting products. In attacks of inter- 
mittent fever, and in all those less marked affections which are, 
however, distinctly aguish in their character, do we not notice 
disturbance of the circulation in the liver and spleen? In 
these, as well as in most minor maladies belonging to the class, 
accumulation of blood in the liver and spleen, and slowed cir- 
culation of venous blood through these organs, as well as through 
the veins of the viscera generally, may almost be said to be the 
one constant broad phenomenon. It seems, then, probable that 
in an attack of intermittent haematinuria, the first phenomenon 
is accumulation of blood in the liver and spleen, where con- 
siderable disintegration of red blood corpuscles takes place ; 
possibly, also, to some extent, in the vessels of the system 
generally, but mainly in the vessels of these organs where the 
circulation is very slow, and where disintegrative changes nor- 
mally occur. The products of the breaking down of the red 
corpuscles being slowly driven into the general circulation, set 
up those disturbances of the nerves and vessels of the surface 
which cause the feeling of chilliness and the rigors when they 
occur, and usher in the actual attack. Soon, however, the kid- 
neys begin to act, and the noxious products which have been 
accumulating in the blood are by degrees eliminated ; not with- 
out serious derangement of the vascular and secreting apparatus 
of the kidney itself, but with great relief to all the symptoms 
which accompanied the paroxysm. The patient, weak and ail- 
ing, gradually regains his usual state, which, however, is any- 
thing but perfect health. 

Intermittent haematinuria rarely occurs in women, but is occa- 
sionally met with in children. Those who principally suffer are 
men from 25 to 50. The affection often lasts for a year or two, 
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and then gradually passes off, but it may persist during a long 
life. The inter-paroxysmal periods vary greatly in length, and 
in favorable cases the paroxysms occur after longer intervals of 
time, and at length cease. {See a paper by me in No. 2 of the 
Fractitioner, p. 73, July, 1868.) The urine in this condi- 
tion is usually of high specific gravity, frequently 1.025 to 1.035. 
The high specific gravity generally depends upon the quantity 
of urea .present. Urates are often detected, and uric acid is not 
uncommon. The reddish-brown deposit is very characteristic, 
but to the unaided eye it is not unlike the deposit which is 
found in cases of some forms of cancer of the bladder. These 
deposits can, with certainty, be distinguished from one another 
by microscopical examination. Not unfrequently a few red 
blood corpuscles are to be detected in the deposit, but generally 
not one is to be found. As the deposit becomes more scanty, 
the water falls in specific gravity, and the albumen, which at first 
was in very considerable quantity, either becomes reduced to a 
mere trace or completely disappears, and perfectly healthy urine 
is secreted until the next paroxysm occurs. In the interval the 
patient seems to be in fair health. The subjects of this malady 
are seldom robust or very strong, and most are thin and pale, 
and generally troubled with stomach derangement from time to 
time, or they habitually suffer. In the cases under observation 
which have ended fatally, the condition has been complicated 
with some other pathological change, and in many of the cases 
which have been recorded, concurrent affections of a different 
order altogether have been present. In one case under my care 
for years, there was certainly structural disease of the cord, pro- 
bably of the nature of what has been termed insular sclerosis. 
In another there was cancer of the kidney, but I believe the 
haematinuria commenced long before the cancer developed, and 
probably was not in any way connected with the disease that 
destroyed life. The condition is often associated with actual 
gout or with a gouty state of system. 

One of the most striking cases of haematinuria I ever saw was 
that of an intimate friend of my own. The condition extended 
over a period of more than ten years, during which time the 
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remarkable red-brown deposit, without a single ordinary blood 
corpuscle, with considerable quantities of albumen, was hardly 
ever absent for more than a month or so at a time. The super- 
vention of an attack was always marked by chilliness, pallor of 
the surface, and not unfrequently very severe rigors. The 
patient felt weak and exhausted, but intellectual action was 
never even disturbed. The tongue was always much coated 
when an attack came on, and the digestion was weak and de- 
ranged. When the paroxysm began the patient was obliged to 
go to bed. He felt sure the malady was made worse by cold ; 
and a warm climate, warm rooms and warm weather always 
brought relief. When he was pretty well, he suffered much from 
change from warm to cold weather, and was obliged to live in a 
room artificially heated. Gallic acid, iron, and every form of 
styptic was tried, in the most careful manner, but I think the 
only remedy which my friend was quite certain benefited him 
was quinine and preparations of bark. That these were useful 
he was convinced, and he had frequent recourse to them, and 
often in very large doses, all through his prolonged illness. 
Stimulants helped him during the paroxysms, but I do not think 
he was any better when he took wine than when he entirely 
abstained. The patient became exceedingly thin and weak, 
and at last died, exhausted and worn out. Unfortunately, no 
examination was made. 

Occasionally the sporules of fungi which very closely re- 
semble blood corpuscles in size and also in their general appear- 
ance, are found in urine. ("Archives of Medicine," Vol. II, 
p. 49.) Upon very careful examination, however, with a high 
power, a little eminence, which is the first commencement of 
the formation of a new sporule from the parent, may frequently 
be observed projecting from them. Not unfrequently two 
sporules may be seen together, one having grown from the 
other. Some time since I received a specimen of urine from a 
friend which contained numerous bodies of this kind ; and the 
resemblance to blood corpuscles was so great that, had I ex- 
amined the specimen carelessly, I should certainly have con- 
sidered them to be of this nature. By using a power of seven 
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hundered diameters, however, the true nature of the bodies was 
distinctly made out. In some of these cases albumen, due to 
the existence of kidney disease, may be found in small quantity. 
This would complicate the case, and increase the chance of our 
being led to form a wrong conclusion. When doubt exists, the 
deposit should be set aside for a few days, exposed to the air in 
a warm place, and if the bodies be spores, they will germinate, 
and all doubt as to their nature will be set at rest. 

DEPOSITS OF EPITHELIUM. 

The practitioner should be well acquainted with the charac- 
ters of the epithelium derived from different parts of the urinary 
system, not only because it is liable to undergo change in 
disease, but also on account of the evidence sometimes afforded, 
by the presence of particular kinds of epithelium, of the exact 
seat of the morbid change. Cells from the uriniferous tubes, 
from the pelvis of the kidneys and from the ureters, entangled 
in fibrin or in a blood clot, for example, will sometimes assist us 
in coming to a conclusion as to the exact position of a stone. 

The seat of small ulcers may sometimes be determined by the 
same method of observation. Epithelial cells from the bladder 
are discharged in considerable numbers in«tases of stone, and 
also in cases where abrasions of the mucous membrane exist ; 
and when an irregular growth of the mucous membrane has 
taken place, or a tumor has been developed in connection with 
the epithelium of the surface, or even in the submucous tissue, 
the alteration in the character of the cells of the part will excite 
suspicion in the mind of the observer as to the changes which 
are going on. While if an epithelial growth has been actually 
formed, fragments of it may be, from time to time, detached, 
and from the microscopical characters of these an exact diag- 
nosis may sometimes be made. 

The rate of formation of epithelium varies greatly from time 
to time, and the character of the cells alters much. Sometimes, 
possibly from prolonged inactivity, the formed material accumu- 
lates to an unusual extent upon the surface of the cell, and its 
proportion to the bioplasm becomes very considerable. In 
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Other cases, owing to accelerated growth of the bioplasm which 
occurs in all cases of inflammation and fever, even in the slight- 
est degree of febrile disturbance, the relation is changed in the 
other direction. The bioplasm grows fast, and may even take 
up the formed matter already existing, while any new formed 
material produced is soft, and being quickly formed soon breaks 
down, so that it is hardly apparent. The masses of bioplasm 
grow, and divide and subdivide, and this multiplication goes on 
until the surface of the mucous membrane seems to be covered 
with a layer of soft substance more like mucus or pus than its 
normal epithelial covering. If a portion of this be submitted 
to microscopical examination, it will be found to consist almost 
entirely of small particles of bioplasm — in fact, of pus cor- 
puscles which have been derived from the bioplasm (nucleus) of 
the cells of epithelium of the mucous membrane. 

The chronic changes of epithelial surfaces are no less import- 
ant than those which have just been referred to, and which may 
be fairly termed acute. Just as chronic alterations occur in the 
structure of the derma and epidermis, so we have to notice 
changes in the tissues which lie beneath the epithelium, and the 
epithelium itself, of mucous membranes, and of glands. Changes 
occur which are probably akin to those in what is known as 
gouty psoriasis and other surface affections, where, perhaps, for 
months or years irregular growth of epithelium and subjacent 
tissue proceeds, and, by what for want of more knowledge of 
the real phenomenon we call "depraved nutrition," the struc- 
ture of the tissues gradually becomes completely changed. But, 
and it is a very remarkable circumstance, after years of abnormal 
growth and nutrition, and impaired or suspended action, the 
normal condition may be restored, and the tissue may regain its 
perfectly healthy state, and retain it henceforth through life. 
A man may have to contend with gout in many forms for years, 
perhaps for a quarter of his life, and then get completely rid of 
the tendency. Now, what is true of gout is also true of a num- 
ber of other affections which belong to the same general category 
of morbid actions. It is exceedingly important for the physi- 
cian to bear well in mind the fact that many chronic maladies 



DIAGNOSIS AND TREATMENT. 135 

of a most obstinate and intractable character do get well, but 
that considerable time is required for the change to be fully 
completed. How absurd, therefore, is the system of ordering in 
such cases a few bottles of medicine. We have been driven to 
this ridiculous practice partly by the ignorant, who still half 
believe in the value of touches, and spells, and charms, partly 
by absurd affectation of the possession of some universal and 
anti-morbific power on the part of some very confident medical 
advisers, who would have it supposed that they possessed some 
means of cure not at the command of the rest of us, and of 
powers of prescribing, wonderful and exceptional, if not in a 
sense actually miraculous. Patients with chronic maladies, and 
especially those affecting cutaneous or mucous surfaces, must 
have patience with the physician, and must, if they are to get 
well, submit to a definite course of treatment, resting upon well 
ascertained principles, but requiring, perhaps, considerable time 
and steady perseverance. Instead of this, we find patients 
ready to pay anything for a mere promise of quick cure, how- 
ever impossible this may be, resorting first to one nostrum and 
then to another, flying from one infallible healer to another, 
from quackery to reason and from reason back again to quack- 
ery, until their patience or their purse is exhausted, and they 
pass into the condition of therapeutic unbelief and despair, as 
unreasonable and as unfounded as was the conviction that they 
would be cured in a few days by swallowing so many doses of 
some wonderful compound. 

• Of the value of iodide of potassium, iodide of iron, bichloride 
of mercury, arsenic, glycerine, cod-liver oil, in proper doses 
kept up for a sufficient time, in very chronic forms of disease of 
the skin and mucous membranes, there can be no question. 
Who can doubt that alkalies and purgatives do good in many 
forms of gout and rheumatism, or that congestion of the vessels 
of the liver and kidneys is relieved by taking alkaline and other 
waters, or that many disturbances of health affecting the organs 
of circulation, respiration, digestion, and the whole excretory 
system, to say nothing of those derangements of the sympathetic 
nerves and ganglia which cause such distress, are not sometimes 
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completely cured by thorough change in the habits and in the 
mode of living ? How many cases do we not meet of well-to-do 
people who have been wretched for twenty years or more, from 
leading a sedentary life in London, and eating and drinking too 
well, who get completely cured by living in a good part of the 
country, twenty or thirty miles from town, where they can be 
much out of doors, eat less than half as much as they formerly 
consumed, and drink water, milk, and tea or coffee only. Such 
facts, and the conclusions which naturally flow from their con- 
sideration, indicate surely enough how important it is to try to 
persuade persons who are suffering from various chronic ailments 
to give themselves .a chance of getting well, by placing the weak 
part for some time under conditions, external and internal, 
which will favor or will determine its return to the normal state. 
In no department have such considerations a more practical 
significance than in the management of chronic changes in the 
mucous membrane, and in the epithelial surface of the urinary 
organs. 

Many of the maladies in question which may have been pro- 
nounced incurable are but chronic changes which have not gone 
too far to be checked, and although there are tissue changes and 
infiltrations of lymph in the interstices of the tissue to such an 
extent as to interfere with or prevent its action, it is probable 
that in the course of weeks or months the normal state may 
return. One cannot but be struck at the character and extent 
of the morbid changes which have occurred in many scrofulous and 
syphilitic affections, possibly even involving the demolition of 
parts ofimportant tissues and organs, and which, nevertheless, not 
only cease, but are soon followed by a reparative process, render- 
ing the tissue or organ, perhaps not what it once was, but caus- 
ing its restoration to a condition which is not only not incom- 
patible with work, but in which the active parts resume their 
activity and continue to discharge their functions during the 
ordinary period of life, if only they are carefully protected from 
overwork, and kept from being unduly strained. Of late years 
we have so energetically studied the advanced morbid changes of 
tissues and organs, that the mind has been led to dwell perhaps 
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too much upon the degenerated, the unchangeable, and the 
irreparable, and to take a too despairing view of morbid alter- 
ations in general. Every now and then we see an example of 
return to health, or to a condition approaching it, in cases of 
long-standing disease which have been despaired of in conse- 
quence of very distinct evidence of structural change, which, 
however, had been too hastily regarded as being completely 
beyond any reparative or reconstructive operation. 

Many troublesome affections of the epithelium of the skin and 
mucous membranes may be cured, if only the patient can be 
persuaded to persist in the proper treatment for a sufficient 
length of time. Witness the effects of a long-continued course 
of mercury, of iodide of potassium, or of iodide of iron. In 
many cases the course of the nutritive process has not only to be 
changed, but changed for a considerable time. Any alteration 
of the kind required must in many cases necessarily be very slow, 
although the disturbances and derangements may have been 
effected very quickly. Improvement must first take place in the 
young particles which are growing and multiplying at some 
distance below the surface, and no very obvious alteration can 
be effected upon the surface itself until these young cells have 
passed through their several phases of development and have 
reached maturity. 

The beneficial action of local applications must likewise in 
many instances require considerable time for its full development, 
for the substance applied can only act by the influence it exerts 
upon the young cells, and it can only reach these by passing 
through the minute channels between the old cells on the sur- 
face. In its passage it may lose much of its strength, aiid the 
frequent repetition of the local application daily, or many times 
daily, may be necessary before the desired effect can possibly be 
produced. But not a few of our remedies which influence epi- 
thelial growth act through the blood, either indirectly through 
the intervention of the nerves distributed to the capillaries, or 
directly by passing from the blood with the nutrient fluid which 
traverses the capillary wall, and which comes into contact with 
the cells themselves. 
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Epiihelium of the Xitiney.—i:he epithelium of the kidney dif- 
fers somewhat in its characters in different parts of the tube, and 
also at different ages. That in the convoluted or secreting por- 
tion of the tube is described as being polygonal ; it projects into 
the tube to the extent of one- third of its calibre. The epithelium 
in the straight portion of the tube is flatter, and approaches to 
the tessellated variety. Although the convoluted portion of the 
tube is much wider than the straight portion, the diameter of the 
channel is much wider in the latter position than in the former, in 
consequence of the much greater thickness of the epithelium in 
the secreting portion of the tube. Epithelium from the convo- 
luted portion of the uriniferous tube is represented in " loo 
Urinary Deposits," PI. II, Fig. 27. In healthy human kidneys 
the outline of the secreting cells is not to be seen so distinctly as 
it is usually figured in anatomical works, or indeed in my own 
figures. The round body, usually termed the nucleus, is very 
clear and well defined, and this seems to be surrounded by a 
quantity of soft granular matter which varies in amount under 
different circumstances. Although sometimes there appears to 
be a cell wall, no such structure really exists, and the apparent 
line is not due to the existence of a membrane, but is caused by 
the action of water and various agents upon the external surface 
of the soft granular matter, of which the bulk of the so-called 
cell consists. In many cases of disease, the round central bodies 
or nu,clei are all that can be made out ; and sometimes these are 
found in great number in the urine. The round " cells" (bio- 
plasts or masses of germinal matter) present in the urine, in cases 
of acute nephritis, are generally the so-called "nuclei," which 
have grown in size and have increased in number in consequence 
of the very free supply of nutrient material. By the action of 
acetic acid, "nucleoli" will be rendered evident in the "nuclei." 
It would seem as if the granular matter external to the rounded 
granular body (nucleus) became altered in character under cer- 
tain circumstances. The spherical masses of germinal or living 
matter, or bioplasts, the so-called " nuclei," are embedded in a 
granular material, which they have produced, and by which they 
are separated from each other by nearly equal distances, as repre- 



DIAGNOSIS AND TREATMENT. 139 

sented in the upper part of Fig. 27, PI. II, " 100 Urinary 
Deposits. ' ' 

If, instead of using the terms nucleus, cell-wall 3X\A cell-contents, 
we call the central mass germinal or living matter or bioplasm, 
and the outer granular raaXitr formed material, the changes actu- 
ally observed can be described without any difficulty or con- 
fusion. The formed material is rendered transparent by acetic 
acid, as represented to the left of the figure in " 100 Urinary 
Deposits," and during life it is slowly converted into soluble 
substances by the action of the oxygen dissolved in the water dis- 
charged from the Malpighian capillaries. The secreting epithe- 
lium probably acts in this way : the bioplasm or germinal matter 
takes up certain constituents from the blood, and thus new bio- 
plasm is formed ; but the mass does not increase in size because, 
at the same time that matters are taken up from the blood, a 
portion of the bioplasm already formed undergoes conversion 
into formed material ; nor in a normal state does the formed ma- 
terial accumulate, because that which is already formed becomes 
disintegrated by the action of water and oxygen, and is resolved 
into urinary constituents which escape in. solution in the water. 

The renal epithelium, as above remarked, readily undergoes 
great change. In health the outermost part of the soft granular 
material is perhaps a little firmer in consistence than that which 
is more central. In some chronic diseases all may become hard 
and firm, so that the bioplasm (nucleus) in the centre of the cell 
cannot be easily dislodged from its position. More commonly, 
however, the outer part breaks down, and the masses of bioplasm 
being set free, grow and multiply, and pass into the urine in 
great number. 6'i?^ " 100 Urinary Deposits." The epithelium 
in the straight portion of the tube is much flatter than that in 
the convoluted part, and probably serves the office of a pro- 
tective covering. It is doubtful if it takes part in secretion, but 
there is some reason for thinking, with Virchow, that at least in 
certain cases albumen escapes from the blood into this portion of 
the uriniferous tube. 

The epithelial cells from the ureter axe columnar and spindle- 
shaped. In form and in general appearance they so closely re- 
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semble the cells in some scirrhous tumors that they have been 
mistaken for them. The observer must take the greatest care to 
avoid such an error, and thus suggest the existence of cancerous 
disease of the kidney in perfectly healthy people. 

The epithelium of the bladder varies much in different parts of 
the organ. In the fundus, there is much' columnar epithelium 
mixed with large oval cells ; whereas, in that part termed the 
trigone, large and slightly flattened cells, with a very distinct 
nucleus and nucleolus, are most abundant. Columnar epithelium 
appears to line the mucous follicles, while the scaly is found on 
the surface of the mucous membrane between them. Many of 
the large oval cells of bladder epithelium lie upon the summit of 
columnar cells, and their under surface exhibits corresponding 
depressions. Various forms of bladder epithelium are represented 
in "loo Urinary Deposits," PI. II, Figs. 25, 30, 32; and the 
manner in which the young cells of vesical epithelium multiply 
is represented under a power of 700 diameters (Fig. 30). The 
young cells are composed of a perfectly soft, granular material, 
and like other young cells possess no limitary membrane or cell 
wall whatever. The formation of pus from the bioplasm of 
epithelial cells may be well studied in inflammation of the 
bladder and urethra. The large cells of bladder epithelium 
grow very fast in cases of epithelial cancer affecting this organ, 
probably on account of the increased flow of blood to the mucous 
membrane established by the increased demand for nutriment 
excited by the rapid growth of the cancer. 

The epithelial cells of the urethra are, for the most part, of the 
columnar form; but mixed with this there is also a good deal of 
scaly epithelium. Towards the orifice the epithelium is almost 
entirely of the scaly variety. The young bioplasts on the deep 
surface of the epithelium very readily grow and multiply unduly, 
and thus pus corpuscles result. Oftentimes this process goes on 
also in the small, glandular follicles of the mucous membrane. 
The epithelium of the glans is of the scaly variety, and mixed 
with it is a quantity of soft, white matter, seen under the micro- 
scope to consist of granules and numerous globules of earthy 
phosphate. This is the secretion from the modified sebaceous 
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glands in the mucous membrane of the corona, the so-called 
Smegma Preputii, which accumulates in some cases to an enor- 
mous extent. In a specimen, which was removed by operation 
by my friend Mr. Bird, now of Melbourne, I found epithelial 
cells with many well-formed crystals of cholesterine. 

The smegma preputii mixed with epithelial cells from the sur- 
face of the glans, fatty matter and earthy phosphates which have 
been deposited in it, sometimes forms hard, flaky masses, which 
have been mistaken for fragments of a phosphatic calculus. Not 
unfrequently the accumulation of this secretion excites inflam- 
mation of the prepuce and glans, causing severe pain and making 
the patient really ill. We are often consulted about a form of 
herpes which is prone to occur upon the mucous membrane in 
this situation. In some persons of a gouty tendency this affec- 
tion is pften very troublesome. It generally yields to the local 
application of Goulard water or even pure water, with a mild 
mercurial purge and citrate of soda or some other saline in- 
ternally. 

Vaginal Epithelium. — The large cells of scaly epithelium so 
commonly met with in the urine of females, and derived from 
the vagina, are represented in " loo Urinary Deposits," PI. II, 
Figs. 24, 32. They, however, vary much in size and form, and 
are sometimes very irregular in shape, with uneven, ragged edges. 
It is very common to meet with cells of vaginal epithelium the 
bioplasm or germinal matter of which is much increased in size 
and is undergoing division and subdivision into pus corpuscles. 
The quantity of epithelium which is discharged from the surface 
of the mucous membrane of the vagina is sometimes very re- 
markable, and it is not surprising that its abundant formation 
and detachment, from time to time, should cause symptoms 
which disturb the patient and are sometimes accompanied by 
pain and distress, or at least discomfort, which rivets the atten- 
tion, and excites in the patient's mind fears of pathological 
horrors, about which, through the mistaken kindness, perhaps, 
of a learned female friend, she has been led to form some very 
vague and exaggerated notions. Injections of tepid water, tonics 
and mild purgatives often set everything to rights in a week or 
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two, and if you can persuade the patient that a vaginal examina- 
tion is not immediately necessary, you may often ease her without 
resorting to that in many cases needless and objectionable 
method of investigation. 

Casts of the Uterus and Vagina. — A considerable thickness of 
the epithelial layer of the vagina, and, according to some 
observers, also that of the uterus, is sometimes shed in the form 
of a membranous cast or mould. I have seen such epithelial 
casts or moulds from the rectum, oesophagus, and from the 
stomach. They may be compared with the layers of cuticle 
which are detached from different parts of the cutaneous surface 
after scarlatina. It is only the superficial portion of the epi- 
thelial layer which is detached in these cases. 

Leucorrhaa. — In this condition very many imperfect cells of 
vaginal epithelium are formed upon the surface of the mucous 
membrane, as well as pus corpuscles. Many pus corpuscles 
originate in the cells of vaginal epithelium, even after the epi- 
thelial cells have assumed their distinctive form, but many of the 
younger cells of vaginal epithelium, and those in the numerous 
follicles of the mucous membrane, themselves divide and sub- 
divide, giving rise at length to multitudes of the spherical gran- 
ular cells we know as "pus corpuscles," which multiply very 
rapidly if freely supplied with nutrient matter. The manner in 
which pus is formed from the bioplasm or germinal matter of 
vaginal epithelium will be at once understood by reference to 
Figs. io6, 107, PL VIII, "100 Urinary Qeposits." 

Although it is not my province to discuss the nature and treat- 
ment of leucorrhoea, it may be well to state that many cases 
seem to depend upon an impoverished state of blood, without 
any special disease or derangement of a purely local character. 
These cases get quite well if attention be paid to the general 
health. Of all remedies the tincture of perchloride of iron is 
one of the most useful, and when there is any irritability of the 
mucous membrane, tincture of henbane, opium, or hop, or the 
extract of Indian hemp, will be found useful. The advantage 
of the local application of Goulard water with sedatives, and the 
frequent injection of cold or tepid water, and the beneficial 
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effects of the cold or tepid hip bath, in this condition, are so 
well known to practitioners, that it is almost needless to refer to 
them. 

CANCER. 

A careful examination of a urinary deposit sometimes affords 
the first evidence of the existence of a morbid growth from the 
mucous membrane of the bladder, or from the prostate, or from 
the kidney itself, a terrible form of disease which it is to be 
feared will end fatally. The morbid change may have been 
going on for many months, or for even a year or longer, with- 
out any pain or even discomfort having been experienced by 
the patient, and the reddish-brown ' deposit in his water, some- 
times in considerable quantity, sometimes hardly visible, may be 
the first thing that attracts his attention, and that suggests the 
desirability of consulting a physician. 

In cases of cancer of the bladder, it is not uncommon to 
meet with well- defined cancer cells in the urine. Some years 
ago. Sir William Fergusson requested me to examine for him a 
small portion of jelly-like matter, which had been passed by a 
patient suffering from disease of the bladder. Of the exact 
nature of this matter there had been some difference of opinion. 
Upon treating a fragment of it with a little glycerine and 
water, and subjecting it to examination with a power of two 
hundred diameters, I had no difficulty in making out loops of 
capillary vessels covered with a thick layer of cancer cells. 
The specimen presented the usual appearances which distin- 
guish a cancerous tumor rapidly growing into a hollow viscus, 
and was evidently one of the tongue-like or villous processes, 
broken off from the mass. There could, therefore, be no 
further doubt as to the exact nature of the case. The diagno- 
sis was confirmed by subsequent examination of the parts after 
the patient's death. I have seen several cases of cancer of the 
bladder in which the disease was detected for the first time by 
the microscopical examination of the urine. In most of these 
there was an abundant deposit of a dark brown color, much 
resembling blood in appearance when it occurs in the acid urine. 
This brown deposit was found to consist principally of a vast 
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number of cancer "cells," varying greatly in form and size, 
most of them being very large. Many were of considerable 
length, and contained " cells " in two or three different places. 
These so-called " cells " consist, in fact, of a soft material cor- 
responding to the wall of a normal epithelial cell, in which 
masses of bioplasm are embedded in considerable number. A 
very good specimen of cancer cells from the bladder is repre- 
sented in "loo Urinary Deposits," PI. VIII, Figs. 103 and 
107. The cancer cells multiply in the same way as epithelium, 
but faster and much more irregularly, instead of succeeding 
one another in an orderly manner, layer after layer. 

The presence of cancer cells in the urine, it need scarcely be 
said, is irrefragable evidence of cancer of the bladder. This 
disease must be fatal sooner or later, and we can never give much 
hope of a favorable termination. 

From time to time, however, specimens of urine are sent for 
examination, containing numerous well-defined spindle-shaped 
cells, which, from their general resemblance to the cells of 
scirrhus, have been supposed to indicate the existence of this 
terrible malady in connection with the kidney or bladder. But 
it must be borne in mind that cells from the ureter, bladder or 
urethra, in health, may be mistaken for cells from a cancerous 
growth. Certain forms of cancer cells, then, which have been 
detached from a cancerous growth, may be mistaken for epithe- 
lium, or the last for cancer cells, and the greatest care should be 
taken by the practitioner not to come too hastily to a conclusion 
on this matter. Moreover, as cancer is incurable, and as the 
disease often runs a prolonged c6urse, not unfrequently extend- 
ing over three years or more before it destroys life, there is no 
excuse for any hasty expression of opinion. To err on either 
side is a most grave matter, and it is of the greatest consequence 
that time should be allowed to pass before a decided opinion is 
given on a question of such tremendous consequence to the 
patient. I have known epithelial cells from the bladder and 
also from the ureter mistaken for cancer cells, and I have had 
the unpleasant duty of proving that a collection of what was 
supposed to be epithelial cells was really a fragment detached 
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from a rapidly growing tumor in the pelvis of one kidney, in a 
case in which death soon resulted, from the almost sudden occur- 
rence of violent hemorrhage. 

Villous growths from the mucous membrane of the bladder 
are, unhappily, common enough. They vary considerably in 
their microscopical characters, in the rate at which they grow, 
and the time as well as the manner in which they destroy life, 
and as to the degree of pain or discomfort caused by their 
presence. While it occasionally happens that the increase of 
these tumors ceases for a time, it is extremely doubtful whether 
they ever wholly disappear. Certainly the number of cases in 
which they steadily increase until death takes place, is so large 
in proportion to the instances where a favorable change occurs, 
that we can seldom venture to express a very hopeful opinion. 

The bleeding from the surface of the highly vascular tumor 
is, as I have before remarked, very frequently the first intima- 
tion of its existence afforded to the patient or to the practitioner. 
The hemorrhage is sometimes so copious as to quickly blanch 
the patient and exhaust his strength, while the accumulation of 
blood in the bladder and the means adopted for its removal, 
the pressure of the growth on surrounding parts, the stretching 
and irritation of nerves, and possibly the interference with the 
excreting proces's and the absorption of urine by some parts of 
the surface of the growth, lower the patient's health and add to 
his distress and suffering. These cases are among the most un- 
satisfactory we are called upon to treat. But though we cannot 
cure, we may undoubtedly do much to relieve the patient. Atten- 
tion to his diet, and particularly to the quantity of liquid allowed 
during the twenty-four hours, is as important as the judicious 
administration of sedative remedies by the mouth, by hypoder- 
mic injection, or in the form of suppositories. The physician 
may, indeed, be of the greatest service to those who have to 
suffer from this terrible malady, and may be the means of pre- 
venting much pain which the patient would otherwise have to 
endure. 

In general it will be found that there is far less suffering in 
those cases of vesical cancer in which a large quantity of the 
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cellular growth is connected with the mucous membrane, than 
when the muscular tissue is implicated in the disease. I have 
known cases of the former in which there was scarcely any 
suffering, the patients dying in from one to two or three years 
after the cells were first found in the urine, from the gradual ex- 
haustion caused by the hemorrhage which sometimes takes place 
daily, and never entirely ceases. In treating these cases, we 
must endeavor to keep the urine in as healthy a condition as 
possible, for if it be very acid or alkaline the patient's suffering 
will be increased. 

A considerable mass of soft cancer is sometimes formed in the 
kidney. The morbid growth may exist for months, and attain a 
coiisiderable size before it gives rise to any signs or symptoms 
whatever. Sometimes the patient complains of uneasiness appa- 
rently situated deeply in the back, and this may be mistaken for 
muscular or nervous pain. The tumor may, however, invade every 
part of the kidney, destroying entirely the renal structure, and form 
a mass twice the size of the organ, before any definite diagnosis 
can be made. In the case of a man over fifty years of age, that 
came under my notice some years ago, the first symptom to 
attract attention was violent hemorrhage which could not be 
checked, and was fatal in the course of two days. A large fungous 
growth was found, which had bled very freely into the pelvis of 
the kidney in which it was situated. 

Cancer of the Uterus may exist and continue to increase for 
many months before any portions of the growth find their way 
into the urine. It is but seldom that this disease is first discovered 
by microscopical examination of the urine, the indications of its 
existence being generally sufficiently marked for its discovery by 
broader methods of observation, long before the growth has 
sufficiently advanced to produce free portions which may be 
detached from time to time and find their way into the water. 
Cancer cells from a case of cancer of the womb, and which were 
found in the urine, are represented in " loo Urinary Deposits," 
PI. VIII, Fig. 105. The treatment of these sad cases almost re- 
solves itself into palliative measures, such as relieving pain and 
restraining hemorrhage, and it is rarely that one can feel con- 
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vinced that any means adopted by us have the effect of retarding 
the growth, much less of promoting its absorption. The prac- 
titioner must never fail to bear in mind, however, that mistakes 
have been made in diagnosis, even by the best of physicians, and 
occasionally an example of what seemed to be undoubted cancer 
has happily turned out to be a comparatively harmless fibroid 
growth, which after a time ceased to increase, and then gradually 
dispersed. It is possible that the remedies employed may have 
had something to do with the favorable result. Iodide of 
potassium, and iodides of iron, mercury and other metals, un- 
doubtedly exert a favorable influence on many morbid growths, 
and we should prescribe them, particularly in the early stage of 
any case of tumor, although the practitioner may have good reason 
for fearing that the growth will turn out to be of a cancerous 
nature. The so-called " cancer-curers " not unfrequently get 
hold of patients who are suffering from harmless tumors which 
have been too easily assumed to be cancer, and if the patient 
gets better the case is talked of as a cure of undoubted cancer, 
by some new and wonderful system practiced by the " curer " 
only, and, of course, by him kept particularly secret. 

The hemorrhage from many of the growths which project from 
the surface of the mucous membrane of the bladder is often 
serious, and even when it occurs only to a moderate extent, by 
frequent repetition the patient's strength is exhausted, and he be- 
comes less able to bear the depressing effects of the disease. The 
observations on the subject of hemorrhage {see p. 123, et seq.) 
apply to these cases, and of all the remedies I have used, gallic 
acid seems to be the most potent in the majority of cases, though, 
like every other remedy, it fails sometimes. Of the value of 
astringent injections into the bladder there can be no doubt, but 
these must be resorted to only after due consideration, for if a 
considerable quantity of blood in the bladder is coagulated by 
some astringents, it may be more difficult to remove than if it 
had been allowed to coagulate spontaneously, and thus the 
patient's suffering may be considerably increased by injudicious 
interference. On the other hand, a slow but constant general 
oozing from the capillaries on the surface of a growth may some- 
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times be completely checked by the judicious use of weak in- 
jections; a I per cent, solution of Liq. Ferri. Perchlor. often 
answers well. Hamamelis, in the proportion of ^fifteen drops of 
the tincture to an ounce of water, has also been used with advantage. 
Alum, sulphate of zinc, and other substances have been recom- 
mended with the same object. For the relief of pain sedatives 
must be employed. I always begin by prescribing suppositories 
of extract of henbane and extract of conium, and use opium when 
the above fail in their effects, beginning with a small dose and 
increasing very gradually as the exigencies of the case seem to 
require. The practitioner will find it advantageous to vary the 
sedative and its form from time to time, only resorting to hypo- 
dermic injections when other means have failed. This, at least, 
is my practice, for I sometimes find that patients, as soon as they 
experience the beneficial action of morphia introduced hypo- 
dermically, are far too anxious to have the injection repeated. 
Thus larger doses are soon resorted to than is desirable at a com- 
paratively early period of the case, and the patient soon becomes 
absolutely dependent upon the drug for anything approaching to 
ease ; and although the pain may be relieved, he may experience 
much distress from the effects of the narcotic, whereas, if the 
dose had been increased more slowly, the action would have 
been more satisfactory, and the total benefit resulting would have 
been greater. The general condition of the patient must not be 
neglected, for there can be no doubt that suffering in this and 
many other maladies is much greater if the patient is weak and 
ailing than will be the case if we can manage to keep him in 
pretty good health. If the digestion is weak, we must try to im- 
prove the action of the stomach by giving pepsine and other 
remedies. 

DEPOSITS OF PUS. 

Pus corpuscles may be formed upon the surface of the mucous 
membrane in any part of the urinary tract, in the convoluted or 
straight portion of the uriniferous tubes, in the pelvis of the 
kidney, in the ureter, bladder, and urethra, and in any of the 
glands opening into these passages or cavities. Pus in the urine 
may depend upon the discharge of a collection of pus in any of 
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the adjacent parts, or upon the opening of an abscess into these 
tubes or cavities, or into channels communicating with them. 
No pus is present in the urine of perfect health, but a small 
quantity is often found in the urine of men who have passed the 
age of forty, and its presence is not a matter of any consequence. 
A few pus corpuscles may be formed in the urethra, in the neck 
of the bladder, or upon any part of the surface of the mucous 
membrane of that organ, without the occurrence of any derange- 
ment in function. It is only when pus formation becomes very 
active that any inconvenience is experienced or damage results. 
An occasional pus corpuscle on a mucous membrane does no 
harm, and although a considerable quantity of pus is formed, 
the mucous membrane may quite recover its healthy action and 
return to its normal state. 

The mucus-like or mucilaginous deposit often seen in the 
urine in cases of inflammation of the mucous membrane of the 
bladder, consists of pus which had been formed in quantity upon 
its surface, and by the follicles, especially about the neck of the 
bladder, acted upon by carbonate of ammonia, set free by the 
decomposition of urea. If some pure pus be taken, and a little 
liquor ammoniae, or carbonate of ammonia, or liquor potassae, 
be added to it, the opaque, cream-like appearance is lost, and the 
mass becomes nearly transparent and gelatinous, so viscid that 
it will not drop from one tube into another, but as soon as a 
little is permitted to pass the whole is poured forth en masse. It 
is very remarkable for how long a time the genito-urinary 
mucous membrane may be not only deranged, but so completely 
altered from its normal state as to become an extensive pus- 
forming surface without any serious consequences resulting. I 
have seen several cases where chronic inflammation of the bladder 
commenced before the age of forty. The patient, nevertheless, 
enjoyed fair health, and was able to take as much exercise as was 
desirable up to or beyond the age of seventy. During these 
years pus was never absent from the water, and very frequently 
formed a deposit equal to a fifth or a sixth of the bulk of the total 
quantity of urine passed in the twenty-four hours. This shows that 
a grave pathological change may be effected in an extensive tract 
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of mucous membrane, resulting in the removal from its surface 
and from the mucous glands in connection with it of, perhaps, 
from twenty to fifty times the amount of ordinary secretion, 
without any serious changes bfeing brought a:bout in the blood, 
or in any other organs of the body. It seems that the very con- 
siderably increased action of the mucous surface is in some cases 
so provided for and compensated or balanced that no serious 
derangement of physiological action in other parts of the body 
takes place. 

We know that a very large quantity of pus may be formed 
upon the surface of the bronchial mucous membrane with com- 
paratively little constitutional disturbance occurring. If the 
changes resulting in pus formation go on very gradually, it is 
remarkable to what extent the alteration in the quantity and 
quality of the secretion may proceed without immediate danger 
to life, and sometimes it almost seems as if the continuance of 
morbid actions which have been slowly established were almost 
as necessary to the well being of the organism as the removal of 
ordinary excrementitious matters in the perfectly healthy state. 
In many cases the sudden stoppage of such an abnormal process 
does harm, and may occasion serious illness, or even death. 

The quantity of pus formed upon a mucous surface is some- 
times extraordinary, and may amount in bulk to many ounces in 
the course of twenty-four hours, and this active process may 
continue for weeks, or even months at a time. I have known a 
quantity of pus equal to from one-tenth to one-sixth of the bulk 
of the water passed almost daily for a period of twenty years 
without any serious symptoms being occasioned, and without 
the ordinary duties being interfered with. That in many 
instances it weakens the patient and exhausts the strength is quite 
certain, but it does so only in a very moderate degree, and after 
the patient has suffered for months from this depressing process, 
we may be astonished at the vigor which still remains, and if the 
strength has been well sustained during the illness, the patient 
often loses little in muscular and nerve power during the early 
period of even severe forms of the distressing malady. Patients 
may live for twenty years or longer, although considerable quan- 
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tities of pus are formed in the bladder during the whole time, or 
upon the mucous membrane of the large bronchial tubes. 

This process of very free pus formation may occur quite inde- 
pendently of mucous membranes, or of an epithelial surface, for 
it may begin in the substance of an organ, and a considerable 
portion of the structure may be destroyed until a cavity of con- 
siderable size results, in which pus formation proceeds at a rapid 
rate, and from which the accumulated pus is, from time to time, 
discharged. As I showed long ago, pus formation may start 
from the bioplasm of any tissue or organ of the body, though 
that of epithelium and of connective tissue, when subjected to 
increased nutrition, takes upon itself the change more readily 
than any other kind of bioplasm. 

The formation of many ounces of pus in the course of twenty- 
four hours, extending over a period of several months, is well 
illustrated in cases of pyelitis, in which the secreting structure 
of one kidney is gradually destroyed, and the affected organ 
becomes converted into a large cyst with firm, fibrous, vascular 
walls, upon the inner surface of which pus corpuscles grow at a 
great rate and multiply enormously, filling the cyst to distention, 
when in consequence of the pressure a gush of pus takes place 
down the ureter into the bladder, the process being repeated at 
short intervals during a period of, perhaps, many months before 
anything like contraction of the cyst and improvement in the 
patient's state can be said to begin. Such a case was for some 
months under my care, not long since, in the hospital. Coinci- 
dent with the destruction of the left kidney in this girl's case, 
was the gradual increase in size of the right one, which, in fact, 
did the work of two, urine being secreted in the normal quantity 
and of the normal density. For the development of new urine- 
secreting tubes, as undoubtedly occurs in such a case, time is 
required. It is important, while this change is proceeding, not 
to throw more work upon the organ than is absolutely necessary 
for the requirements of the system. Rest and a careful regulation 
of the diet, as to quantity as well as quality, are very essential 
points in the treatment. In some cases where a quantity of pus 
far less than this is formed, serious constitutional disturbance is 
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produced, but in some forms of pyelitis, when an enormous 
amount of pus is poured into the ureter from a large pus-forming 
cavity, the general health and strength are but little impaired. 
When the disease occurs in young women, recovery usually takes 
place in a year or two. A domestic servant, who was under my 
care for this disease, actually performed her duties as housemaid 
for a twelvemonth while pus was passing daily in very large 
quantity. She also ultimately recovered. 

When the large pus-forming cyst, the walls of which are freely 
supplied with blood, has been formed, the pus does not seem to 
grow at the expense of any surrounding tissue, but it receives its 
nutrient matter entirely from the blood distributed to the surface 
on which it grows, just as epithelium does in the case of mucous 
membrane. 

Pus, sometimes in large quantity, in the urine may have found 
its way into the secretion from an abscess situated in parts even 
at a considerable distance from any of the urinary organs, and 
we not unfrequently meet with cases in which pus gets into the 
water after taking a long and circuitous course. Abscesses about 
the pelvic organs and in the abdominal walls, abscesses con- 
nected with the vertebral column and lower ribs, occasionally 
discharge into the bladder, but one would hardly imagine that a 
communication would, under any circumstances, be established 
between the gall and urinary bladders. I have, however, had 
such a case under my care. Pus in considerable quantity was 
passed for some years in the water, and no one who saw the pa- 
tient could decide as to its source. At length several small gall 
stones made their appearance in the urine, and at last, after many 
years of suffering and extreme emaciation, the patient got quite 
well. Jaundice existed during part of the time, but I believe 
no bile was ever detected in the water. The stones were ordin- 
ary gall stones, and consisted almost entirely of cholesterine, 
which readily dissolved in spirit, and was recrystallized. "• 

Many of the cases in which pus is found in the water in con- 
siderable quantity require very careful consideration, and the 
practitioner should not attempt to decide as to their nature until 
all the many points in the history have been well thought over, 
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and several careful examinations of the urine have been made at 
intervals of time. The mere fact, however, of a considerable 
quantity of pus in the water must not be regarded as evidence 
that an abscess has discharged into some part of the urinary 
tract. As already remarked, it is more probable that the pus 
has been formed upon the surface of the mucous membrane of 
some part of the urinary organs. 

There is a chronic state of ulceration of the ureters and pelvis 
of the kidney and bladder, in which pus is formed in consider- 
able quantity, leading to the most distressing symptoms. Pus 
may depend upon the existence of old stricture. Abscesses 
form in the kidney, as in other organs ; and after the abscess 
has burst, pus makes its way into the urine. The inflammation 
of the mucous membrane of the kidney often extends upward 
from the bladder. 

The presence of a calculus in the kidney, in the ureter, or in 
the bladder, may set up inflammation which may go on to the 
formation of pus. A very small calculus will sometimes excite 
great irritation in the kidney, so that pus, blood, and much mucus, 
in which microscopic calculi are sometimes embedded, are voided 
in the urine. 

Pus may be derived from a sloughing process going on in the 
kidney. Sometimes a portion of the organ sloughs off" entire in 
these cases. My friend, Mr. Newham, of Bury St. Edmunds, 
sent me some time since a piece of kidney which had sloughed 
off, and had passed with much pus into the urine. Pus may 
also depend upon the presence of cancer in the kidney or upon 
tubercle developed in the same situation. Pus may come from 
an acute affection of the uriniferous tubes, and the corpuscles 
will be found free in the urine, and entangled in considerable 
number in casts. These cases are often very rapidly fatal. Pus 
formed upon the mucous membrane of the vagina, as takes place 
in leucorrhcea, has been already considered. 

In women, a large quantity of pus may be formed in burrow- 
ing abscesses among the pelvic viscera, and make its way into 
the bladder, ureters or vagina. These cases oi pelvic cellulitis 
are not uncommon. I have seen patients reduced to an extreme 

H 
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State of emaciation from the long-continued drain, nevertheless 
completely recover, although there vs^ere openings, both into the 
rectum and upper part of the vagina, so that sometimes pus 
passed by the bowel, and sometimes it was found in the urine. 

But let us consider exactly how the four or six ounces of pus 
which escape, say, from the altered kidney in a state of pyelitis, 
during each period of twenty-four hours, are produced. How 
do the pus corpuscles increase by millions and multiply thus 
rapidly ? I have shown how, on many occasions, pus may arise 
in the first instance by the more rapid growth of tjie bioplasm, 
not only of epithelium or connective tissue, but from that of any 
texture in the body. I do not propose to discuss how the pus- 
forming process was first established in such a case, but simply 
to consider how the constant production of new pus corpuscles 
is carried on. Are the new pus corpuscles formed in plasma or 
blastema exuded from the blood by the aggregation' of particles 
precipitated in this originally transparent fluid, or do they come 
from pus corpuscles already produced ? This question may be 
very briefly disposed of. The first supposition involves several 
hypotheses. There is the hypothesis of the precipitation of the 
particles in the blastema ; there is the hypothesis of their aggre- 
gation in forms resembling pus corpuscles ; the hypothesis that 
the particles become endowed with certain vital properties 
either before or after their aggregation, and then the further 
question whether the molecules of the chemical compounds, or 
the elementary atoms of which they are composed, receive vital 
powers. No one pretends ever to have seen the constituent 
particles of a pus corpuscle precipitated from a blastema, or 
their aggregation to form a pus corpuscle, and no explanation of 
the manner in which the peculiar properties, powers or endow- 
ments of pus are communicated to the precipitated particles has 
yet been given. On the other hand, new pus corpuscles may be 
seen to grow from older ones. Not only may small spherical 
projections be seen upon the surface of pus corpuscles after the 
death of the greater part of the matter of an individual pus 
corpuscle, but I have seen these in process of formation during 
the living state, so that we may lay it down as certain that the 
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living matter or bioplasm of each pus corpuscle has been de- 
rived from, and is, in fact, but an extension of the bioplasm of 
epithelium or tissue, in the manner I have fully described (see 
"Bioplasm," "Protoplasm," and "The Microscope in Medi- 
cine"). The first pus corpuscles originate either from small 
detached portions of pus corpuscles (germs) from another per- 
son, or they arise from the normal living matter or bioplasm 
already in existence. Moreover, I have shown that at least in 
some instances, whatever may be the cause of the pus formation, 
the essential nature of the pathological change is the same. It 
consists of increased nutrition of the living matter of the young 
anatomical elements or cells of a tissue. The normal bioplasm 
grows, divides and subdivides, and from one mass multitudes of 
spherical masses (pus corpuscles) may very soon result. What- 
ever may have been the origin of living matter in the first crea- 
tion, we may feel quite certain that in every case of which we 
have knowledge or experience, living matter is but an oflfset, in 
fact, a portion of living matter already in existence. Living 
matter is not now formed anew from lifeless matter, but any 
lifeless matter to become living must first come into very inti- 
mate contact with matter which already lives. 

As to the growth of pus, there is no doubt that lifeless nutrient 
pabulum passes into the substance of a pus corpuscle and be- 
comes a part of the living particles of which the pus corpuscle 
is composed. A portion of the living matter moves away from 
the general mass, and at length becomes detached and free. 
These pus corpuscles live and grow and multiply in a medium 
which contains the substances fitted for their nutrition. But the 
pus corpuscle does not go on growing infinitely. Before it 
reaches the largest size which it may attain, it begins to sub- 
divide into smaller portions, and the manner in which this 
occurs is the following : As pus grows comparatively fast, the 
process may be seen actually going on. So, also, it can be seen 
in mucus and in young epithelial cells, but in many tissues it 
occurs so slowly that the actual movements of the living matter 
cannot be demonstrated, although the appearances seen after 
death prove that the essential changes are the same. Indeed, 
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there is no doubt that all living matter increases and multiplies 
in the same manner. It may be called division, subdivision, 
germination, reproduction, repetition, multiplication, evolution, 
but there are to be noticed in all cases these simple phenomena : 

1. The passage of inanimate pabulum into the living matter, 
which, in consequence, grows. 

2. The moving away of certain portions of this living matter 
from the general mass and their subsequent separation. 

The smallest particle separated being supplied with nutrient 
matter grows and gives rise to new particles in the same manner. 
These vital changes occur in the same order in the case of the 
simplest living beings in existence, as in the elementary parts of 
the highest tissues of the highest organisms. 

In the pus corpuscle we may actually see portions of the living 
matter in the act of moving away from the general mass, and 
can see them at length detached and separated, nay, we can kill 
them while movement is going on, and preserve the particles, 
in the act of extension from the parent mass ; but we cannot 
see the inanimate pabulum passing into the substance of the 
living matter, though we are justified in concluding that it does 
so pass, because an alkaline solution of carmine, which from its 
red color is easily detected, undoubtedly does so, and in less 
than a second of time. The vital movements go on for two or 
three days in pus corpuscles from the bladder, if the urine hap- 
pens to be of low specific gravity. 

From the figures often given of pus, the reader would be led 
to infer that all or nearly all the corpuscles are of the same size. 
Such an inference does not accord with the facts. Pus corpus- 
cles, white and red blood corpuscles, and many other cells, vary 
greatly in size. For example, in any specimen of pus, there are 
many corpuscles varying in diameter from the Tm'm to the njtnr 
of an inch. Can any one doubt that the smallest of these par- 
ticles is living, and might have grown into an ordinary pus 
corpuscle ? And who shall say how small a particle of a living 
pus corpuscle may be capable of growing and producing millions 
if supplied with pabulum ? To propagate pus from patient to 
patient it is not necessary that the very largest pus corpuscles be 
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transferred. Many of the smaller particles are so light that they 
may be wafted in the air for a considerable distance. Falling 
upon a surface favorable for their growth, they grow and mul- 
tiply. There are facts concerning the origin and transmission 
of the poison of some contagious diseases which can be readily 
accounted for upon this view. We know that some living par- 
ticles will retain their vitality under adverse conditions which 
would destroy others, and it is only reasonable to assume that 
certain forms of pus might retain their vital activity more vigor- 
ously, and for longer periods after their removal from the sur- 
face upon which they were produced, than others. In this way 
the more virulent action of some forms of contagious living 
matter might receive explanation. 

Chronic Catarrhal Inflammation of the Mucous Mem- 
brane — Catarrh of the Bladder. — In the condition known 
as catarrh of the bladder, the changes characteristic of catarrhal 
inflammation are well marked. The first step in the patho- 
logical phenomena probably occurs in the young cells of bladder 
epithelium, near to the capillary vessels of the mucous mem- 
brane, but it is probable that prior to this some alterations take 
place in the immediate vicinity of the vessels, consequent upon 
changes in the blood. It is to be observed, first, that in many, 
but certainly not in all cases, the state of the blood is the start- 
ing point of the disease, as it is in many of the so-called idio- 
pathic fevers and inflammations, which are, nevertheless, char- 
acterized by local changes. But, secondly, it is certain that 
local injury alone may excite vesical irritation and inflammation, 
for the disease is not unfrequently caused by catheterism. While, 
thirdly, the commonest cause to which catarrh of the bladder is 
correctly attributed is gonorrhoea. The urethral inflammation 
extends backward into the neck of the bladder, and in some 
cases the greater part of the surface of the mucous membrane 
becomes involved. Some of the cases attributed to gonorrhoea 
are not of this nature, but are, nevertheless, due to extension of 
urethral inflammation backward toward the neck of the bladder. 

Catarrhal inflammation of the bladder often proceeds from 
cold. When some persons "catch cold " the catarrh aff'ects the 
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mucous membrane of the bladder instead of- that of the nose, 
which is the usual seat of disturbance. Catarrhal inflammation 
of the bladder from cold may be very severe and accompanied 
with much pain and distress. The pain is sometimes confined 
to the neck of the bladder, but very often it is described as 
spreading over the whole of the lower part of the abdomen. The 
urethra is not unfrequently the seat of "scalding" and of 
exquisite pain while urine traverses it, when urine ceases to pass, 
and before the bladder expels it. In many cases movement 
causes agony, and some patients are quite unable to hold their 
water when they are seized with the slightest cough. When the 
bladder affection is associated with bronchitis, which is not un- 
frequently the case, the patient's misery is greatly intensified by 
the dribbling of the water every time he coughs. We may 
greatly relieve his mind by assuring him that the trouble is only 
temporary, and that he will regain as much control over the 
escape of his water from the bladder as he ever had. Some of 
the most severe and sudden attacks of acute catarrhal inflamma- 
tion of the bladder, though there is much pus in the water, 
progress most favorably, and the patient gets relief within a few 
days, and is as well as ever in a fortnight. 

Serious catarrhal inflammation of the bladder is sometimes 
. excited by a middle-aged gentleman imprudently sitting for some 
time upon a cold, or worse than this, a cold and damp seat. 
Such is indeed a common cause of the malady after the patient 
has had one attack. He should, therefore, be very careful not to 
expose himself to the risk. 

Much has been said concerning the influence of bacteria in 
exciting catarrhal inflammation of the bladder, and it has been 
laid down, as if it were a matter of extreme importance, that a 
catheter before it is introduced should be carefully anointed 
with some reputed germicidal preparation. It is indeed strange 
that those who speak so very confidently about the introduction 
of bacteria should not have taken the trouble to ascertain whether 
these organisms were not already present on the surface of the 
mucous membrane. As a fact, millions areto be found on every 
part of the urinary as well as upon every other mucous membrane, 
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all the old epithelial cells, about to be cast off being pervaded 
with them in every part. It is, therefore, ridiculous to insist 
upon minute precautions being taken to prevent the introduction 
of the organisms on a catheter. They are already present in 
countless multitudes, ready to increase and multiply whenever 
the conditions become favorable. But in condemning a propo- 
sition which is erroneous, I know I shall be charged with giving 
encouragement to dirty and slovenly habits. However, it is 
obvious that people can be clean though they may have found 
bacteria everywhere and in everything they eat and drink and 
touch, and are quite convinced that these organisms flourished 
long before man appeared, and that it is absolutely impossible 
to exterminate them, and foolish to suggest it. 

In those who frequently suffer from catarrhal inflammation of 
the bladder the mucous surface is probably unusually sensitive, 
and prone to frequent derangement, so that undue exposure to 
cold is very likely to bring on increased action of the bioplasm 
of the mucous membrane and of the follicles, which soon results 
in the formation of pus. I have known many cases where the 
mucous membrane of the urethra, after being disturbed in process 
of epithelial formation by gonorrhcea, never perfectly regained 
the normal state, and was the seat of chronic pus formation 
through life. In such cases the epithelial surface becomes modi- 
fied, and in many situations pus formation seems to take the 
place of epithelium production. It is very likely that many of 
those who have suffered very much from the action of gonor- 
rhoeal pus have acquired an unusually susceptible condition of 
urinary mucous membrane, and are afterwards prone to suffer 
from slight disturbing causes ; while it is certain that the 
degree of sensitiveness to morbid influences differs much in 
different individuals, and that some have a power of resisting 
disturbing causes which would seriously damage others. A par- 
allel fact is noticed with regard to other mucous surfaces, notably 
the mucous membrane of the nose, pharynx, and bronchial 
tubes. A change in the temperature and moisture of the atmos- 
phere which will make some persons quite uncomfortable, and 
perhaps ill, and cause capillary congestion and the secretion of 
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a large quantity of mucus, will not even be noticed by others. 
One can never go out on a danip evening without the mucous 
membrane covering the vocal chords being affected and the 
voice rendered husky ; and another does not suffer in the 
slightest degree, and his voice never becomes hoarse, and per- 
haps he never once suffered from sore throat during a long life. 

A gleety discharge from the urethra, following gonorrhoea, or 
arising from other causes, often ends in inflammation, which 
extends backward into the bladder and becomes of the most 
chronic and obstinate character. I have known inflammation 
which followed gonorrhoea and gleet last for more than thirty 
years, beginning about the age of forty, the patient not even 
dying from the bladder disease, but from another affection alto- 
gether. In one case the quantity of pus formed was seldom less 
than one-sixth of the volume of the urine passed, and yet this 
patient was able to retain his water fairly well. Though he suf- 
fered now and then from violent attacks of haematuria, he 
recovered well, and the greater part of the time could travel long 
distances without inconvenience. Tincture of perchloride of 
iron always relieved him when his sufferings were unusually severe 
or the pus greatly increased in quantity. He continued to take 
this medicine, sometimes with belladonna or henbane, from time 
to time, during the whole period of his illness. 

As regards catarrh of the bladder originating in gonorrhoea 
we have two distinct pathological processes to consider. The 
gonorrhoea is no doubt a specific inflammation excited by a 
special form of contagious pus, but this is accompanied by ordi- 
nary inflammation and pus formation, which persists after the 
specific pus formation has ceased. The pus from gonorrhoea 
will excite its own peculiar specific inflammation, but the pus 
which is still found on the urethral and vesical mucous mem- 
brane long after all specific action has ceased will not excite 
gonorrhceal inflammation if transferred to a mucous surface. 
Whether the contagious p/operty could be produced anew, as 
occurs in the case of the development of virulent contagious 
particles in cases of peritonitis, is a question which is open to 
consideration, but is far too extensive to be discussed here. 
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There is, however, no doubt that specific properties may be lost ; 
that pus corpuscles having peculiar specific powers may pro- 
duce descendants which have the properties of ordinary pus 
corpuscles only. 

When perspiration is suppressed the bladder sometimes becomes 
irritable. I have observed, in the case of patients who suffered 
from winter cough, that an attack often occurred when perspi- 
ration had been suppressed for some time, and it is well known 
that free perspiration is almost always followed by relief. Ob- 
stinate constipation is often associated with catarrh of the blad- 
der, and the latter is relieved when the former is overcome. 

In many forms of gouty affection the bladder is more or less 
implicated. In a man of 65 there was gouty pain in the calf of 
one leg, associated with much oxalate of lime, pus, and urates in 
the urine, and a very irritable state of the bladder. There is no 
doubt whatever that the gouty state predisposes to catarrhal 
affection of the bladder, but it must be borne in mind that the 
local trouble in such cases is not the only thing to be dealt with. 
The bladder will not get well until the gouty condition is 
relieved. It is in some of these cases that frequent doses of 
alkali and diluents act so beneficially and with such rapidity. 
Even though the water be highly alkaline, from the presence of 
large quantities of carbonate of ammonia, alkalies must be given, 
and in the course of a few days or a week the practitioner will 
be surprised to find that the reaction of the urine has changed. 
Sometimes the alkaline treatment actually restores the acid 
reaction. 

Suggestions as regards Diet and Medical Treatment. 
— In cases of obstinate catarrh of the bladder, and the same re- 
marks hold good with regard to catarrhal affections of the bron- 
chial tubes, stomach and other mucous tracts, the patient should 
avoid the use of cold fluids. Large draughts of cold water do 
harm, and though there is no doubt that dilution of the fluids of 
the body and free secretion are beneficial, the liquids should be 
taken in small quantities at a time, and tepid or actually warm. 
At the meals warm water instead of cold or iced water is to be 
recommended. Many persons fancy they cannot drink warm 
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water without suffering from nausea, but most will consent to 
take with their meals warm lemonade made with fresh lemons 
and a little sugar. Some prefer weak tea, and to this there is no 
objection if it does not disagree with the stomach, for in spite of 
much authoritative condemnation of the most popular of all 
beverages, the vast majority of people find they can drink tea in 
moderation, not only without discomfort, but with pleasurable 
sensations and satisfying effects. 

The mode of living exerts the greatest influence on the course 
of vesical catarrh, and, indeed, all forms of disease of the coats 
of the bladder. To avoid free distention and strain of the mus- 
cular walls must obviously enter into consideration ; but of 
scarcely less importance than this is the character of the urine 
which is secreted. If the urine be decomposed, from lying too 
long in the bladder, and ammoniacal, great pain and discomfort 
result, to say nothing of continually increasing damage to the 
mucous membrane itself. On the other hand, if the urine be 
highly acid, of considerable density, and loaded with urea, it 
will irritate the highly sensitive mucous membrane and increase 
the patient's suffering, while if the fluid be highly diluted and 
only feebly acid, it may remain in the bladder for a long time 
without causing any feelings of distress — nay, we may bring the 
urine into such a condition that it will actually exert a soothing 
effect upon the mucous membrane, and promote the healing of 
superficial ulcers should there be any upon its surface. As the 
character of the urine mainly depends, at least in the case of those 
who are confined to the couch, upon the diet, the physician must 
be very careful to give exact directions concerning the character 
and quantity of the food to be taken. Little nitrogenous food 
is required, and no more than is absolutely necessary ought to be 
allowed. The amount of nitrogen in a purely vegetable diet 
would be quite enough, but in laying down rules for a patient's 
guidance, we are often obliged, if we are to get his confidence 
at all, to avoid going directly counter to his prejudices as regards 
food. We may allow him milk, beef tea, and an egg. A little 
well-cooked fish or meat may be permitted, or he will, perhaps, 
accuse us of endeavoring to destroy him by starvation, and appeal 
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to another adviser who will please him better, humor his appetite, 
and perhaps thereby help to prolong his illness. In advising the 
unfortunate sufferers from the morbid condition under considera- 
tion as to diet, I would remark generally that the nearer we can 
get the patient toward submitting to the dietary of the infant for 
a few weeks, the better, and if we can only persuade him to restrict 
himself to milk, beef tea, broth, milk puddings, sago, rice, tapioca, 
with cooked apples, French plums, or grapes, for even a week, 
there will be such alleviation of the symptoms that he will be 
encouraged in his self-denial and proceed on the same lines for a 
longer time. 

To insist upon a purely milk diet is needless, and may be in- 
judicious. No one who has himself tried milk for breakfast, 
milk for dinner, milk for supper, and milk between times, will 
be too hasty to inflict such a punishment upon others if it can be 
avoided without risk to the patient's well-being ; and in the cases 
we are considering there is no good reason for enforcing arbitrary 
regulations which probably few doctors would submit to were 
they themselves patients. Moreover, you will find that most of 
your bladder patients have, as they will tell you, enjoyed life and 
good living, not a few having daily indulged in culinary perfec- 
tion, as regards the evening repast, for many years. 

The general mode of life when in health must also be taken 
into account when we are advising a patient what to take and 
how to live during a painful chronic illness. If for years one of 
the chief pleasures of life has been that Of looking forward to the 
dinner, and the three hours consumed in the performance of its 
mysterious but unphysiological rites, it would be cruel to inflict, 
without apology and without allowing time for preparation, a 
mode of living which the patient could only think of with dis- 
gust, but to which, nevertheless, he may be gently brought by a 
little kindness and the avoiding of hard and fast rules, and arbi- 
trary and possibly somewhat unreasonable directions, on the part 
of the doctor. 

Many cases of chronic inflammation of the bladder with pus 
in the water have been subjected to all kinds of treatment, many 
of them very judicious and likely to relieve, but not one plan has 
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been persisted in for a sufficient time for any benefit to result. A 
patient is ordered, perhaps, uva ursi, for a week, then, being no 
better, it is changed to buchu or pareira ; next acids are tried, 
with or without some tonic infusion ; then alkalies, and so on ; 
while in the meantime the patient has lost his appetite, and has 
gradually got weak, and perhaps suffered from night sweats. As 
the disease continues unabated he begins to lose hope, and 
experiences more pain and irritability of the bladder. The 
attention being necessarily directed to the ailing organ, the con- 
dition often seems to the patient far worse than it really is. If 
unchecked, the above-mentioned conditions react upon each 
other, and the patient's condition is possibly becoming serious. 
The quantity of pus formed in the bladder increases considerably, 
and the calls to micturate are perhaps incessant. 

Now, in such a caSe, it often happens that, if the stomach be 
set right by dilute acids and pepsine; if stimulants, which, per- 
haps, have been withheld altogether, be given in moderation at 
meals; if the diet be simple but nutritious; if the patient be 
allowed to take moderate walking or carriage exercise in the 
open air, especially if he be sent to a pleasant part of the 
country, or to the seaside, where he can at the same time be 
amused ; if he be ordered the tincture of the perchloride of 
iron, beginning with ten drops, and gradually increasing the 
dose to half^ a drachm three times a day, in infusion of quassia, 
or with a grain or two of quinine ; a great improvement may 
take place in a very short time. As already stated, diluents are 
of great use. Upon the whole, I think linseed tea or barley 
water, flavored with lemon juice — a quart in the twenty-four 
hours — the most useful, but Sir Henry Thompson prefers an in- 
fusion of the root of common couch grass {triticum repens). The 
proportion is an ounce of the dried rhizome to a pint of boiling 
water. Triticum repens has been incorrectly called the " com- 
mon bindweed," but the plant usually known as "bindweed" 
is the large convolvulus with white flowers (^convolvulus septum). 

After such a plan of treatment as above indicated has been 
adopted for a short time, the night-sweats cease, the patient 
gains in strength and increases in weight, and is able to retain 
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his water for two or three hours or longer, while the proportion 
of pus formed is considerably lessened. I have seen patients 
put upon this plan steadily improve for six months, and I have 
given the iron regularly for a twelvemonth, in some cases with 
real benefit. In fact, it will often happen that a patient will 
resume the remedy himself, after having given it up, than 
which there can be no stronger evidence of its usefulness. It is 
true that many patients get tired of taking one remedy for so long 
a time, unless the improvement is decided and obvious. It too 
often happens that, by yielding too much to a patient's caprice 
in trying this thing and that, valuable time is lost. The patient 
might have been relieved, by steady perseverance in one judi- 
cious system, in considerably less time than he has spent in try- 
ing first one reputed remedy and then another, without success. 

It is clearly right, in such a disease as this, to tell a patient at 
once that he cannot recover in a week ; and it is not right to 
allow him to suppose that, by any special remedy, the disease 
can be cured, as by an antidote. If patients who are utterly 
ignorant of the nature of the malady from which they are suf- 
fering will obstinately persist in acting according to their own 
prejudices, and insist upon being misled, to their own detriment, 
it is out of our power to help them. All that can be said is, 
that if they had a little knowledge of physiology and medi- 
cine, they would have more confidence in us than in an igno- 
ramus who, ignorant of the anatomy and healthy action of the 
organs he is treating, to say nothing of the complex changes 
these undergo in disease, and with little or no experience in the 
management of bad cases, confidently promises off-hand a 
certain and rapid cure. 

In all bad cases, more especially if the pus is converted into 
the ropy, mucus-like mass in the bladder, it is of the first import- 
ance to use injections of warm water. This is a very simple 
operation, and affords, even in extreme cases which cannot be 
cured, the greatest relief Sir H. Thompson recommends that 
not more than an ounce should be introduced at a time. This 
is allowed to escape, and then another ounce injected, and so on, 
till the water escapes clear. Some use injections of dilute nitric 
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acid (one drop of the strong acid to two or three ounces of 
water). The chief benefit, I believe, arises from removing the 
decomposing matter which irritates the mucous membrane and 
excites decomposition in the fresh urine as fast as it reaches the 
bladder, so that plain water (warm distilled or rain water) 
answers in almost all cases perfectly well. It may be injected 
through a double catheter, or through an ordinary flexible 
catheter, and drawn off by the same instrument. The bladder 
should, of course, never be fully injected, as distention of its 
coats always does harm. In bad cases, it is desirable to wash 
out the bladder in this way once every day, or oftener. 

In all cases in which the formation of a considerable quantity 
of pus goes on in any part of the organism from day to day, it 
is of the first importance to pay attention to the state of the 
patient's general health, and experience has proved that the 
remedies which do most good are those included under the head 
of tonics. In many cases, too, stimulants may be required for a 
time. The quantity of pus varies, increasing if the blood be- 
comes poor, while the formation of pus diminishes as the patient's 
health improves. A greater quantity of material becomes pus 
when the system is weak and low than when the nutrition of the 
body is properly carried on. This fact has been explained in 
different ways. It seems probable that, when the blood is poor, 
transudation of nutrient matter occurs more freely than in the 
opposite condition of health ; and it is, I think, mainly by dimin- 
ishing the tendency of the fluids to transude, that iron, many 
tonics, and alcohol act favorably. Pus, like other forms of bio- 
])lasm or living matter, grows the faster the more freely nutrient 
matter is supplied to it, and it may take up the pabulum which 
is really required for the nutrition of the healthy tissues. Pus 
lives faster than any healthy tissue. 

I have often been gratified at the great change for the better 
which has resulted from a prolonged course of iodide of iron in 
cases where the mucous membrane of the bladder was seriously 
disturbed in its action, perhaps from chronic ulceration and 
destruction of the outer layer of epithelium over a considerable 
area of its surface, perhaps from a state of Congestion only, with 
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changes in the epithelium approaching but not amounting to 
actual ulceration. Many of the most obstinate cases improve 
after some months, during which tonic treatment and careful 
management, as regards diet, have been steadily persisted in. 
Rest alone has no doubt much to do with the favorable, result, 
but it stands to reason that ip a prolonged state of exhausting 
disease depending upon an abundant discharge from a mucous 
surface accotnpanied with emaciation and much lowering of the 
general health, the patient's chances of recovery will be much 
more increased if the nutritive processes are assisted by good 
management of the digestive organs and the careful selection of 
foods and tonic remedies than if the case be left to the curative 
effects of time alone, when, for want of good management, the 
strength may fail and the powers become exhausted to a degree 
which renders recuperation improbable. Seeing the terrible 
forms of chronic disease from which patients do recover, one 
cannot resist the conclusion that the favorable or unfavorable 
result in some cases may depend upon whether the patient is 
placed under favorable or unfavorable conditions for a certain 
period of time, and it is, therefore, above all things, necessary, 
before we attempt to give advice to be acted upon perhaps during 
many months, that we should endeavor, as it were, to grasp and 
to consider the whole state of affairs and circumstances bearing 
indirectly or directly upon the patient's condition, as well as the 
tendency and probable course of the morbid actions, and not 
attempt to grapple only with the pus in his water or the disease 
upon which this depends. 

Irritable Bladder and Frequent Micturition. — Catarrh of the 
bladder and all forms of inflammation of the mucous membrane, 
as well as various other morbid affections, are associated with 
frequent desire to evacuate the organ. The mucous membrane 
is, as we say, irritable, and a very moderate accumulation of 
fluid in the organ will produce the same effect upon the nerves 
as the distention effected by many times the quantity of urine in 
the healthy state of the bladder. But this irritability or undue 
excitability is met with in many conditions where no pus is pro- 
duced and when no inflammation exists, and it may be well to 
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refer in this place to a few of the most common circumstances 
which seem to be connected with this most troublesome symptom. 
Irritability is often caused by severe congestion of the vessels of 
the mucous membrane, and passes off without any actual inflam- 
mation or the formation of pus. Any swelling or inflammation of 
parts or organs near the bladder may cause irritability and ex- 
citation of nerves at a distance, irritation of the lumbar region 
of the cord, or of afferent nerves which pass througli the centres 
of origin of the nerves distributed to the muscular coat of the 
bladder. Enlarged prostate often causes irritable bladder. In 
a man of fifty-seven, besides enlarged prostate, there was frequent 
pains at the tip of the penis, of the character of that which often 
accompanies renal calculus, but evidently caused by the state of 
the prostate. This patient lost flesh rather rapidly for a time, 
but he subsequently improved. In another case the patient had 
experienced pain at the tip of the penis immediately after pass- 
ing water, for a period of fifteen years. The urine contained 
much mucus and was highly ammoniacal. The patient had to 
pass water nine or ten times at night. He was much relieved by 
a long course of tincture of perchloride of iron. In neither of 
these cases wasthere or had there been any evidence of stone or 
grit in the kidneys or bladder. 

Irritability of bladder of a very troublesome kind is often due 
to mere concentration of the urine^ irrespective of any undue 
acidity. Indeed, when the specific gravity is 1.030 or upward, 
some degree of irritation is often experienced, and it will be 
found that the bladder is excited to contract as soon as a few 
ounces of this highly concentrated urine have accumulated. 
The condition in question is often met with in hot weather, and 
in tropical climates, especially when people live too well, it is 
frequently a source of the greatest annoyance and discomfort. 
It occurs at all ages, and in children it is not an uncommon cause 
of the practice of "wetting the bed." Nurses and injudicious 
m ithers not unfrequently increase the severity of the trouble they 
think to cure by reducing the allowance of liquid to the poor 
child, and thus add thirst to the scolding and other hardships 
needlessly inflicted upon the unhappy victim of bad management. 
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The general plan of relieving irritability of the bladder 
caused by highly concentrated urine is at once suggested by a 
consideration of the facts. Dilution of the secretion is re- 
quired, but in addition we must take care the patient is not sup- 
plied with too much nitrogenous food. Milk pudding and a 
moderate allowance of well cooked fruit, lemonade, oranges, 
grapes, often help the cure of chronic cases ; but in some in- 
stances, when the state of the secretion in question has been 
kept up for a considerable time by injudicious management, it 
may be necessary, in addition, to give an occasional dose of gray 
powder or blue pill with citrate of potash, bicarbonate of potash, 
or soda or lime water, for a week or two. Whenever alkalies 
are recommended care should be taken that the patient or his 
friends are instructed as to the importance of not continuing 
alkaline remedies without interruption for too long a time, for 
fear of producing another form of " irritable bladder," which 
is more severe and more difficult to cure than the one for which 
the remedies have been prescribed. In cases of irritable bladder 
from concentrated urine, and in cases in which the irritability is 
increased by this circumstance, linseed tea or barley water, 
flavored with lemon juice, will be found of great service, and 
will be extremely grateful to the patient, ice being added to the 
infusion if the weather is very hot. Considerable draughts of 
iced liquids must not, however, under any circumstances, be 
allowed. The mere dilution of the urine frequently brings re- 
lief, but the exhibition of considerable quantities of diluents for 
a couple of days now and then should, be persisted in for some 
weeks after the attack has passed ofif. There is no hope of re- 
lieving chronic cases of this trouble as long as the ordinary diet 
and mode of life, with little exercise and too high living, are 
persisted in. The formation and elimination of the urinary 
constituents, like other physiological actions, may be increased 
or decreased to a certain extent, which may become habitual 
without occasioning organic disease, although not \Yithin the 
range of what we call healthy limits. People who suffer from 
faulty physiological action, both as regards excess and deficiency, 
can hardly be considered to be in health, although they do not 
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suffer from actual disease, and many live to be very old, dying 
of old age after having passed a complaining, and, to them- 
selves, a not very happy, if not actually miserable, existence. 

In some forms of irritable bladder, and in inflammation, the 
nerve ramifications are themselves affected by the congested state 
of the vessels, and their nuclei or bioplasts concerned in nutrition 
and growth as well as action, increase in size. There is increased 
activity of the nutrient processes through the whole thickness of 
the mucous membrane. That this is so is manifest from the 
growth of pus corpuscles from the youngest epithelial cells and 
in the follicles of the mucous membrane, as well as the rapid- 
growth and multiplication of the pus corpuscles themselves. In 
this increased nutrition all the tissues of the bladder participate. 
Young children often suffer from over sensitiveness of the raucous 
membrane of the bladder, which causes the greatest trouble to 
the mother or nurse, and is som'etimes associated with an irritable 
condition of the mucous membrane of the lower part of the 
small and large bowel, resulting in the discharge of three or four 
or more watery motions during the day, and sometimes the dis- 
charge cannot be restrained. The trouble often begins during an 
attack of whooping-cough. Improvement in the general health 
is usually accompanied by the disappearance of the troublesome 
symptom. Tonics, cod-liver oil, small doses of belladonna, 
often afford relief. The child must not be punished, for in this 
way fear is caused, and the patient gets worse instead of better. 

Irritable bladder may be a purely nervous affection, in which 
case it ought to be classed with nervous affections occurring in 
other parts of the body. Gout and rheumatism affect the nerves 
and muscles of the bladder occasionally. 

Frequent discharge of urine in young children may depend 
upon almost any peripheral irritation, such as dentition, intes- 
tinal worms, enlarged glands, etc. , but verx often it is connected 
with a naturally excitable state of the nervous system. When 
arising from teething, or from worms, the treatment is obvious. 
Commonly enough, it occurs only during the night, and some- 
times the child acquires a habit of thus voiding the urine, unless 
care is taken by the nurse to tak,e him up regularly after certain 
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intervals of time (three or four hours), so as to prevent much urine 
accumulating in the bladder. In many cases the urine is a little 
too acid, when a few doses of bicarbonate of potash, lime water, 
or liquor potassse, and attention to diet, will relieve the affection. 

This troublesome symptom occurs in young persons of both 
sexes, and is occasionally very obstinate. Not unfrequently it 
seems to be due to the habit of sleeping on the back, when a blister 
applied to the buttocks will generally cure the malady by com- 
pelling change of position. I have seen it in youths of scrofulous 
habit whose strength had suffered from growing too fast. Such 
cases are almost certainly cured by a generous diet, the tincture 
of perchloride of iron, quinine, and cod-liver oil, but it is 
often necessary to keep the patient under this plan of treatment 
for two or three months. 

Nervous old men often suffer a good deal of inconvenience 
from irritable bladder, not dependent upon organic disease. If 
they take a little more wine than they ought, or a richer diet 
than usual, or become a little more irritable in temper, they will 
be called up several times in the night. The state of urine 
causing this annoyance is generally dependent upon the stomach 
being a little out of order, and a few doses of liquor potassse or 
bicarbonate of potash, after meals, a mild sedative and a gentle 
purge, will generally remove the annoyance. Sometimes a small 
dose of blue pill or calomel cures the troublesome affection at 
once. If obstinate, it is well to try the effect of an opium 
or henbane suppository. 

In old age, although there may be no morbid change in its 
structure, the bladder often becomes very irritable, and a patient 
is unable to retain his water for more than half an hour or an 
hour at a time. Patients who suffer thus, by concentrating their 
attention too much upon their ailment, often make matters 
worse. Any disturbance of the digestive organs will sometimes 
produce increased distress. In many of these cases it is very 
important to prevent the patient from thinking continually about 
the bladder, and it is probable that the advantageous effects 
sometimes following the application of a blister are due to the 
attention being diverted to another part. 
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In some cases irritability of the bladder seems to be due to the 
organ being congenitally small, and not growing in proportion 
as the body grows, or in proportion to the increased quantity 
of water secreted. As the demand for larger capacity arises, 
the bladder very soon gets distended, and it empties itself very 
frequently, to the patient's great inconvenience and distress. 
This is, fortunately, not a very common case, but it is a very 
difficult one to treat successfully. The physician must do all he 
can to reduce the secretion of urine to the most moderate amount 
consistent with health, and in some cases he will be able to effect 
a cure in this simple way, and if he explains to the patient the 
extreme importance of taking as little nitrogenous food and fluid 
as he can do with, he will sometimes, in addition to "curing" 
his troublesome affection, greatly improve his general- health and 
strength. The wonder is not that we occasionally find a bladder 
too small for the organism to which it belongs, but that bladders 
in general do not rebel at the greatly increased and worse than 
needless amount of containing power that is expected from them 
by their owners. 

I have known patients suffering from very frequent calls to 
make water, and from what they concluded to be irritability of 
the bladder, for some years; but as soon as the case was investi- 
gated the bladder was found to be full and distended to over- 
flowing. In one case the patient had suffered for five years, 
when five pints were removed from the bladder by a catheter. 
After this the instrument was used three times a day for a week 
or two, and then less frequently. The patient, although upward 
of seventy, completely recovered, and regained full control over 
his bladder, and livpd to an advanced age. The urine was clear 
and perfectly healthy. It is curious how people become gradu- 
ally . accustomed to this state of distention, and consider the 
uneasiness they experience due to some change consequent upon 
old age, and it never occurs to them that the bladder may be 
full to overflowing. Sometimes, although they have a suspicion 
as to the nature of their malady, they forbear to obtain advice, 
from the ridiculous dread they feel of instrumental relief. It is 
a pity people should make themselves uneasy about interference, 



DIAGNOSIS AND TREATMENT. 173 

which will afford them certain relief in a few minutes, while 
there is not the slightest risk and seldom more than very slight 
pain accompanying the careful introduction df a flexible catheter. 
Nay, it is an operation which, with a very little instruction, the 
patient can perform for himself. 

When the bladder is very irritable, and especially in cases in 
which the desire to empty the organ at very short intervals is 
accompanied with uneasiness or actual pain in the bladder itself, 
or in the course of the urethra, from twenty drops to half a 
drachm of tincture of henbane, or ten drops of laudanum, may 
be added to each dose of tincture of perchloride of iron ; or 
extract of henbane or opium may be used as a suppository the 
last thing at night. In cases in which the pus becomes decom- 
posed in the bladder and the urine is ammoniacal, it may be 
necessary to have recourse to injecting the bladder and other 
modes of treatment. 

Some time since I was consulted about a gentleman who was 
sixty years of age and had been suffering for a-year from great 
irritability of the bladder, the water not being retained for more 
than twenty minutes at a time, day or night. The urine was 
alkaline, and contained one.-thirtieth of its volume of pus and 
numerous crystals of triple phosphate. The patient had been 
losing weight for some time, and was very weak. Pareira brava, 
buchu, uva ursi, belladonna, tincture of perchloride of iron, 
nitric acid, opium, copaiba, leeches to the region of the bladder, 
blisters, and many other plans had been carried out, but with no 
relief I recommended that the patient should be put on a 
nourishing diet, with pepsine, if necessary, and ordered him to 
take twenty drops of tincture of perchloride of iron in infusion 
of quassia, twice a day. This plan was adhered to steadily for 
a month, with marked benefit, and the patient was persuaded to 
go on with the treatment. In three months the patient had 
much improved, and could retain the urine for an hour at a 
time. His general health was much better, and he had in- 
creased fourteen pounds in weight. The urine contained no 
sediment of pus. The patient was persuaded to persist in the 
same plan, and at the end of a year from commencing this 
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system, he considered himself pretty well, could retain the urine 
for three or four hours, and had gained more than twenty 
pounds in weight.' Another case with similar symptoms, in 
which the state of the bladder clearly depended upon a chronic 
gouty state of system, greatly improved in six months upon 
tincture of perchloride of iron, henbane, and quassia, and I 
might bring forjvard many others, differing as regards the se- 
verity of the symptoms, which illustrate the same point. 

OF CASTS OF THE URINIFEROUS TUBES. 

No one has contributed so . much valuable work toward the 
elucidation of the many very important questions bearing upon 
the clinical significance of casts as my colleague. Dr. George 
Johnson, whose memoirs in the " Medico-Chirurgical Trans- 
actions," and works on Kidney Diseases, have been before the 
profession for more than thirty years. Casts are never found 
in healthy urine, though it is possible that some of the so-called 
"mucus" present may be composed of the same material as that 
which under certain circumstances takes part in the formation of 
a "tube-cast." Casts occasionally present in the urine are, 
however, sometimes found in some of the smaller glands which 
open into the urethra, as well as in some of the ducts of the 
prostate, in the seminal tubules, and in the convoluted and 
straight part of the uriniferous tubes of the kidney. 

Some of the most important forms of casts are represented in 
Plates III, IV, and VIII of " loo Urinary Deposits." 

The diagnosis of many forms of renal disease is much assisted 
by taking note of the character of the cast, and in the case of 
fatty kidney may sometimes be made from an examination of 
the casts only ; for there is no other condition in which numer- 
ous casts containing collections of oil globules are passed during 
a period extending over several weeks, except that form of renal 
disease which is due to the fatty degeneration, and which occurs 
in children and young people belonging to a scrofulous or tuber- 
cular family. Blood and pus corpuscles, epithelium in various 
states, urates, phosphates, crystals of uric acid, and dumb-bell 
crystals or minute calculi of oxalate of lime, are often seen in 
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casts, and afford to the observer indications of the changes that 
are proceeding in the uriniferous tube at the time of the form- 
ation of the mould or cast. Casts sometimes enable us to decide 
whether blood diffused through the urine or forming a deposit 
comes from the kidney or from some other part of the urinary 
apparatus. If casts be present which contain blood in their 
substance it is certain that blood has escaped from the vessels of 
the Malpighian body or from those surrounding the uriniferous 
tube, which last is probably quite an exceptional, though a 
possible, mode of renal hemorrhage. In cases of stone in the 
kidney casts are often found, probably from the influence of the 
pressure of the calculus in the immediate neighborhood upon 
the epithelium and other structures, increased action of the 
epithelial lining and the formation in quantity of that modified 
epithelial material of which the cast is formed, being caused. 
In these cases the cast often contains blood, but more frequently 
disintegrated blood only is found. The blood corpuscles have 
evidently lain for some time in the tube, and have undergone 
disintegration before the cast was produced. Sometimes the 
presence of even a very small stone has occasioned hemorrhage 
among the tubes in a certain part of their course. The little 
blood clot that has thereby resulted has slowly undergone change, 
and a portion of the debris finds its way into some of the adjacent 
tubes which have been damaged but not completely destroyed. 
In women, by the presence of casts we are often enabled to dis- 
tinguish a case of renal calculus from mere menstrual disturbance. 
Very transparent casts may be present, and in considerable 
numbers, in urine which does not contain a trace of albumen. 
These casts are formed in the convoluted portion of the urini- 
ferous tubes, and their formation seems to be due to changes 
which, if they proceeded further, would lead to the escape of 
albumen. Casts of the kind described I have seen in many 
cases in which a small calculus was impacted in the kidney, and 
it is probable that when minute concretions occupy a part of a 
uriniferous tube, the secretion of a form of mucus-like matter 
takes place, and this is'moulded in* the tube and afterwards 
escapes with the urine. In cases of renal calculus, however, 
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besides the casts described, a few blood corpuscles and a little 
albumen are also present in the urine. Some of these cases 
.present many of the symptoms of chronic structural renal dis- 
ease, and are mistaken for it. The patient is kept for months 
upon milk diet, and a very unfavorable prognosis is given, while 
in truth there is no danger to life, and in most instances com- 
plete recovery takes place, sometimes the calculus being passed, 
sometimes becoming impacted in the renal tissue, and ceasing 
to produce any irritation whatever. 

I think it probable that if careful search were frequently 
instituted, a number of cases would be met with in which casts 
are present without a trace of albumen, for although casts and 
albumen are generally associated, it is as certain that casts may 
be formed without the escape of serum from the blood, as that 
the latter may escape without the formation of casts. Casts are 
not composed of modified albumen, nor are they generally com- 
posed of fibrinous material, but rather of a substance nearly 
related to mucin, which, I think, may be correctly regarded as 
being formed by the bioplasm of the tubes, which, under ordi- 
nary circumstances, forms the outer part of the epithelial cells, 
but which, if produced under certain conditions, constitutes the 
very transparent material which forms the chief bulk of the cast. 
In some cases it seems.as if the changes which result in what is 
known as exfoliation of the superficial layers of epithelium of 
some mucous membranes occurred in the uriniferous tubes, or if 
the morbid processes are not identical, they are probably closely 
allied. The exfoliation which takes place in the vagina^ and 
uterus affects many layers of epithelium, while that which occurs 
in the secreting follicles of glands and in such organs as the 
uriniferous tubes affect only what must be considered to be-a 
single layer ; but I think that in the latter case the transparent 
substance which, in the normal state of things, would form the 
bulk of the epithelial cells, accumulates in the tubes, and when 
it is slightly hardened and condensed is urged downward by the 
flow of urine behind it and forms the " cast." 

The subject of casts being intimately connected with that of 
albumen in the urine, it will be more convenient to consider the 
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different kind of casts found in the urine when the different 
forms of renal disease, accompanied with albuminuria, are treated 
of. In the same section of this work will be found some remarks 
concerning the treatment of the disease characterized by the 
pathological changes in question, while under the head of renal 
calculi the management of cases in which transparent casts are 
formed, which are not due to the same series of changes in the 
secreting structure which occur in chronic albuminuria, will be 
discussed. 

SPERMATOZOA DERANGEMENT OF THE SEXUAL FUNCTION 

PUBLIC MORALS. 

Spermatozoa. — The presence of semen in the urine is a 
fact of little consequence. In healthy men it is not uncommon 
for a small quantity to be discharged now and then into the 
urethra, and become mixed with the water. Nor are any special 
symptoms associated with the circumstance. The expulsion of 
seminal fluid, after it has accumulated in the vesiculae seminales 
and passages from the testicles, does not indicate the existence 
of disease. It is even a natural process. But when the dis- 
charge of the secretion is very frequent, that is, when sperma- 
tozoa are almost always to be found in the urine, their presence 
is of clinical importance, and, at least, may be taken as indicat- 
ing unusual or undue excitement of the organs in which they 
are formed, or of the passages concerned in the discharge of the 
seminal fluid. This increased activity may be due to changes 
taking place in connection with the external parts, or with the 
surface of the mucous membrane of the genito-urinary appa- 
ratus, or it may be due to deeper and more .serious changes in 
some part of the very extensive portion of the central nervous 
system which presides over the function of the organs. 

Any unusual excitement of the secreting organs and the fre- 
quent discharge of semen, may be a matter for investigation and 
may be of the greatest consequence. The resulting disturbance 
may be serious and far-reaching, and may exert a most import- 
ant influence upon the psychological as well as upon the physio- 
logical condition of the patient during a great part of his life. 
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Partly from exaggerated fears on the part of the patient, partly 
from extravagant description of the possible consequences, as 
stated in various books and suggested by some practitioners, 
every derangement of the sexual organs of the male has been 
made to assume an importance in the eyes of unprofessional 
men, as artificial and fanciful as it is in every way unfortunate. 
Not only are men made wretched by fears and suggestions as to 
■what may happen, but a class of predatory advisers has estab- 
lished itself and has been patronized and fostered by silly and 
terrified persons. Such practitioners seem to prosper according 
to the degree of terror they are able to excite in the minds 
of their unfortunate victims. 

The full consideration of this complicated question is beyond 
the province of this book, but as it seems to me to be almost the 
duty of every one who has seen much of the evils referred to, 
and of their direct and indirect direful consequences, to give 
expression to the views he has been led to form, I propose to 
offer a few remarks upon the general bearing of this question. 

In some specimens of acid urine in which bacteria are not 
developed, spermatozoa may be preserved for days without any 
decomposition. They usually form a light flocculent cloud, 
suspended in the urine, but when few in number there is nothing 
in the appearance of the urine that would lead us to suspect the 
presence of spermatozoa. They may be distinguished with a 
power of about two hundred diameters (" loo Urinary Deposits," 
Pis. I and II, Figs. 18, 20, 21, 22, 26), but unless the eye is 
familiar with them, it is better, to employ one of from four to 
five hundred. In some cases I have met with spermatozoa 
covered with urate of soda, which renders them very easy of 
detection, PI. II, Fig. 22. Curious crystals of phosphate of 
lime are sometimes found in seminal fluid, PI. II, Fig. 20. 

Sometimes a large quantity of viscid secretion, partly from the 
vesiculae seminales and partly from the testicles, is discharged 
and becomes mixed with the water. A patient of Dr. Wilson 
Fox's brought him one day a test tube nearly full of viscid, 
transparent, almost clear and colorless fluid, which, under the 
microscope, was found to contain very many spermatozoa, and 
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no doubt consisted of a little semen mixed with a considerable 
quantity of viscid matter secreted by the vesiculse seminales. 

By the use of very high powers, I have demonstrated some 
points of great interest concerning the structure of spermatozoa. 
The oval body or head of the particle is hollow, and contains a 
small quantity of bioplasm, which extends a short distance into 
the filament. This, like other forms of bioplasm matter, is 
easily tinged by an ammoniacal solution of carmine. The quan- 
tity of this transparent living matter varies in different instances, 
but usually it does not extend higher than the middle portion of 
the body. It is always less in spermatozoa which have been 
passed a long while, than in those which have only recently es- 
caped. The shape of- the body of the spermatozoon varies 
according to the quantity of bioplasm present. Those bodies 
containing little being flattened towards the apex as compared 
with those which contain much. The amount undergoes gradual 
reduction after the spermatozoa have left the organism, and it is 
probable that its reduction is connected with the performance 
of their active movements. 

This bioplasm constitutes the important part of the sperma- 
tazoon, and in it alone probably reside the marvelous powers of 
the fertilizing element. The mass of the body consists of a 
hardened albuminous matter, not differing much in properties 
and composition from the outer part of epithelial cells gener- 
ally. The vibrations of the tail, like the movements of the cilia 
of ciliated epithelium, are no doubt due to changes taking place 
in the living matter which occupies the body of the cell. When 
the spermatozoon has made its way into the interior of the 
ovum, all this outer material becomes softened and dissolved, 
and the bioplasm of the spermatozoon or sperm cell thus comes 
into actual contact with the living matter of the ovum or germ 
cell, and probably the living matter of the two cells becomes 
incorporated. From this very intimate admixture of two kinds 
of living matter or bioplasm, each of which has at last resulted 
from the slow origin centre within centre of masses of living 
matter, the germ of the new being, possessing newly acquired 
powers, proceeds. 
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We are sometimes called upon to examine sta,ins upon linen, 
or the vaginal mucus, in cases of suspected rape. Such an in- 
vestigation must be undertaken with the greatest care, and a 
positive opinion must not be expressed if the observer have the 
slightest doubt as to the nature of the bodies in question ; nei- 
ther should a positive conclusion be drawn from the presence of 
only one structure like a spermatozoon, nor from supposed frag- 
ments of their bodies. Fragments of cotton or linen sometimes 
assume forms very like those of spermatozoa. The mucus which 
has been dried on the linen, in which they are suspected to be 
present, even after it has been kept for some time, may be remoist- 
ened with distilled water, without the spermatozoa being de- 
stroyed. This is an investigation which should be conducted 
with the greatest care. 

A little girl was brought into King's College Hospital in July, 
1857, upon whom it was said a rape had been committed about 
three hours before. Mr. C. Heath, who was House Surgeon at 
the time, removed, with a pipette, a little of the mucus from the 
vagina at a point beyond the hymen, and after placing it upon a 
glass slide, sent it to me for examination. It was not examined 
until six hours afterward, and being uncovered, it became quite 
dry. Nothing definite could be made out by submitting the dry 
mass to examination. It was therefore moistened with a drop 
of distilled water, covered with a piece of thin glass, and exam- 
ined with a quarter-inch object glass. Numerous cells of vaginal 
epithelium were seen, and amongst them as many as six sperma- 
tozoa were discovered in various parts of the field. All these 
were well defined and free from the epithelium. 

Dr. Munroe, of Hull ("Archives of Medicine," vol. I, p. 
139), reports a case in which by microscopical examination of 
spots on the linen three days after an alleged rape, he detected 
the presence of spermatozoa. Dr. Munroe thus describes the 
method of examination. " On cutting out some of the grayish 
and colored stains, macerating them in distilled water for some 
time, and afterward concentrating very much the solution, and 
placing the same under one of Ross's best quarter-inch object 
glasses, with an angle of aperture of 130", and a magnifying 
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power of 215 diameters with the lowest eye-piece, numerous whole 
spermatozoa were seen, and also many others much mutilated — 
here only a head, there only a tail — indisputably proving the 
stain to be seminal." 

The only structure occurring in urine, or of renal origin, at all 
liable to be mistaken for spermatozoa, as far as I am aware, is a 
form of vegetable growth which I have only once met with, in a 
specimen of urine sent to me by my friend Mr. Masters. Mr. C. 
Roberts, of St. George's Hospital, has taken very careful notes 
of the case. Some of the bodies in question very closely re- 
sembled spermatozoa, but their true nature was ascertained by 
comparison with many other specimens of the vegetable growth 
("100 Urinary Deposits," PI. II, Fig. 31). See "Archives," 
vol. I, p. 251. 

Mucous Casts from the Seminal Tubules are sometimes 
found in the urine, and miist not be mistaken for casts of the 
uriniferous tubes. Some of these casts are represented in "100 
Urinary Deposits," Pis. I and II, Figs. 18 and 20. The casts 
of the seminal tubes are usually much longer than those of the 
kidney tubes, but they may be easily mistaken for them, espe- 
cially if broken into fragments. They are usually less than 
the tbW of an inch in diameter and vary little. Not unfre- 
quently spermatozoa are packed together in great numbers, so as 
to form, with the mucus in which they are embedded, casts of 
considerable dimensions. A very good specimen is represented 
in " 100 Urinary Deposits," PI. I, Fig. 18, from the urine of 
an old man of 80. 

Discharge of Seminal Secretion. — Very much contra- 
dictory matter has been written on the subject of seminal emis- 
sions, but there are obvious objections, while there is no 
corresponding advantage to be gained from discussing the subject 
in detail. To state the exact facts would render it necessary to 
go minutely into matters which have no scientific or clinical 
bearing, and to the exposition of which both reason and good 
taste are, in my judgment, opposed. The discharge, when fre- 
quent, is undoubtedly often followed by exhaustion and depres- 
sion of the nervous system, but the exaggerated statements that 
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have been made upon this head have done, and will continue to 
do, as much harm to the morals as to the pockets of patients. 

As is well known, seminal emissions are not unfrequently due 
to irritation of some part of the urinary apparatus or of parts or 
organs in its neighborhood. Peripheral irritation may excite 
contraction of the organic muscle of the prostate and its ducts, 
the vesiculae seminales, the urethra, and other parts, and thus a 
sudden discharge of the secretion be induced. The irritating 
cause may be an ulcerated or excoriated patch of mucous mem- 
brane in the bladder, urethra, or even the pelvis of the kidney — 
a renal calculus, or crystalline grains of uric acid or oxalate of 
lime in the kidney — prostatic calculi — worms or hardened faeces 
or other irritating matter in the large bowel, or even inflamma- 
tion, accompanied by or independent of the formation of abscess. 
A superabundant prepuce — accumulation of secretion between 
the prepuce and glans — is occasionally the cause of much 
irritation, which sometimes results in the contraction of the 
vesiculae seminales and all the parts concerned in the ejaculation 
of the secretion. Anything that irritates the prostate, urethra 
or bladder may occasion nocturnal emissions. It is possible, 
that by frequent attacks of this kind, improper habits may be 
suggested and afterwards encouraged, and unless the patient is 
taught the great importance of exercising proper control over 
himself, he may soon become a sufferer from a state of mind 
and body which will necessitate medical help, and he is fortunate 
who is led to apply early for advice, and at the hands, if not of. 
the family doctor or some medical friend whom he knows 
intimately, at least of some practitioner of known character and 
eminence, rather than to a reputed curer of what has been called 
spermatorrhoea — the favorite specialite of a not very charitable 
or self-denying class of advisers. 

Periods of undue excitation of the nerve centres concerned in 
the expulsion of the semen are followed by exhaustion, and if very 
frequently repeated, irreparable structural damage to nerve tissue 
may result, and within a short time. The artificial stimulation 
of the nerves of parts concerned in the ejaculation of the semen 
is especially harmful. Like other bad habits and vices to which 
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men give way, it tends to increase until weakness or paralysis 
from over excitation of nerve centres may result. At last 
discharge may take place involuntarily without the ordinary 
stimulus, and apparently without any muscular contraction. It 
is this state of things which is sometimes brought under our 
notice, and in the treatment of which we may be of great service 
to the unfortunate patient. Bad habits are sometimes contracted 
at a very early age, and, if persisted in, they produce an effect 
upon the nervous system which leads to impaired health, and the 
boy may suffer as regards both mental and bodily development. 
In the great majority of instances, there is practically as little 
diflSculty in discovering as in correcting the evil at a very early 
age. It is in early manhood that the help of the medical friend 
of the family, or other sensible adviser and medical confidante 
is of importance, in order that the possibly injurious effects 
upon the future health may be properly explained to the patient, 
and suggestions offered which will enable him to get over the 
difficulty, and, perhaps, escape troubles of the most serious 
character. Upon this subject much that is at least injudicious 
has been written, not only by professional, but by non-profes- 
sional and especially clerical advisers, who, though they try 
their utmost, often fail to produce the effect they desire, and 
sometimes misunderstand the case they suppose they have made 
themselves masters of. 

Public Morality. — The question is so far apart from matters 
of ordinary knowledge and conversation, that many a young 
imagination is allowed to feed in solitude on the miserable 
horrors of its own creation, or on the abominable misrepre- 
sentations in some literary productions of the lowest and most 
degraded minds. Many of these, written avowedly for his 
assistance, are likely to add to his confusion and misery ; and it 
is to be hoped that those induced to buy these bad books may 
have the strength of mind to see the bearing of the suggestions, 
and courage to discard them. It is a pity that what is called 
public opinion has not been brought to bear upon some matters 
connected with this question long ago. No doubt, in many 
individual cases, the advice of wise and good men has prevailed 
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in the long run, and from time to time the "society" of the 
future is saved from horrors and miseries, which, if permitted to 
increase, rhight have threatened its very foundations. But, alas ! 
how many cases which might have been prevented, have resulted 
in needless misery, and wrecking of the fairest prospects and 
lives of great promise ! In how many homes has not happiness 
been rendered impossible, hopes dashed, minds crushed, sim- 
plicity and purity forever lost, because no one liked to interfere, 
when a very little interference might have entirely prevented a 
disastrous course ! Cases are allowed to go from bad to worse, 
and the deterrent effect upon the many that may, perhaps, be 
produced by the ruin following the recklessness, the wickedness, 
the willfulness of the few, is practically nearly all in the way of 
prevention that we have to rely upon. But there can be little 
effect in this direction without publicity, and publicity is neither 
likely to be given nor is it to be desired in most cases. The 
healthy physical and moral training, and the means taken to 
encourage self-restraint and the curbing of individual passion, 
are questions of national importance. It must be obvious to 
every thoughtful person that the theory of individual freedom 
and liberty of action does not involve or include any clearly 
defined line which shall indicate where liberty passes into license 
and dissipation ; while underlying willful misrepresentations are 
the most monstrous perversions of physiological truths, and the 
falsely implied necessity of obedience to natural inclinations 
which would shock and insult a savage. The vilest thoughts, 
which, by the aid of great literary skill, can be embodied in 
language, are allowed to be publicly diffused, to corrupt and ruin 
the stupid and the weak, though they can only disgust the good, 
the sensible, and the strong, because it is doubtful whether 
public opinion would sanction their suppression, while, if it did, 
there would be the greatest difficulty on the part of those armed 
with power to decide precisely where the process of purgation 
and purification was to stop. At present public opinion seems 
to rely upon the law, while the law awaits the mandate of public 
opinion. So it comes about that questionable or abominable acts 
which may irreparably damage or destroy individuals, and would. 
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if allowed to prevail unchecked for but a few years, undermine 
and ruin the strongest society, and render certain the deteriora- 
tion and downfall of the most vigorous race, are permitted in our 
midst. In these matters many seem to be capable of learning only 
from their own painful experience. It is the same story genera- 
tion after generation. The young in too many instances decline 
to regulate their conduct according to the advice of their friends, 
their teachers, or those senior to them, who are more experienced 
than they can be. It seems impossible to prevent the occurrence 
of some cases of individual misery, though it is certain that the 
number is many times greater than it need be under conditions 
worse than those which actually exist. We have knowledge more 
than enough, as well as the results of the experience gained by 
this and many preceding generations, to justify far stronger pre- 
ventive measures than have yet been carried into practice. It is 
to be hoped that the time is not far distant when better counsels 
will prevail, and the public sense of what is right induce men to 
insist that a way shall be found by which the vile shall be pre- 
vented from wrecking so many of the innocent and foolish, or by 
which at least the process shall be made far more difficult and 
risky than it is at this time. It may be freely conceded that by 
excessive refinement, exaggerated sentiment, and an artificial 
mode of life, the most unhealthy views concerning the questions 
under consideration may be created and fostered, and by too 
much unoccupied time, in which the imagination feeds upon love, 
or rather upon fancies which masquerade for love, the way for 
the professors and workers of malevolence is prepared. By en- 
couraging the love of ease and luxury, and dislike of work, a 
morbid development of tendencies resulting in a lowering of the 
standard of morality, and an unhealthy way of regarding offences 
against morals, are almost of necessity engendered. Thus is the 
standard of morality by degrees lowered. The vigor and pro- 
gress of a race may be estimated by its moral force, and its ad- 
vance among nations will almost depend upon the moral standard 
which it has reached. 

It is often said that the young cannot be expected to avoid the 
pitfalls made for them at every step, unless they are made aware 
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of their existence ; that, in fact, as regards the relations of the 
sexes, a good deal more should be taught to the young than has 
been considered by the best men and women to be necessary or 
desirable. Not only is the plea, as it seems to me, absurd on the 
face of it, but the force it is supposed to have is destroyed by the 
fact that those who, so far from having been instructed, have been 
kept in ignorance, their minds being entirely occupied with other 
matters, for the most part escape, whilst the precocious, who learn 
and peer into all the details of questions which ought to be consid- 
ered only by adults, are those who fall. The truth is that re- 
straint is not in the least degree burdensome to the healthy in 
mind and body. It is that juvenile precocity, and artificial pre- 
cession of maturity which, if allowed and encouraged,. in variably 
brings such disastrous results to individuals and to the race A 
walk through some of our manufacturing districts will show any 
one the truth concerning the evil of encouraging that antici- 
pation of maturity between children which is the bane of some 
forms of civilization. See how the diffident and boyish young 
athletes contrast with the mature but ill-grown and ill-developed 
children who, in some of our manufacturing districts, ape the 
manners of men and women years before the age at which the 
ordinary run of people arrive at adolescence. 

Sexual enormities are seldom perpetrated by the members of 
any class of thoughtful, hard working people, who have to earn 
their living, and whose "living " is by necessity kept within the 
bounds of moderation, or by those who are so deeply interested 
in the works of nature or of man, or both, as to have their minds 
so thoroughly occupied that they have no time even for harmless 
amusements. It is when the necessity of bread winning does not 
exist, when ease and time for all those delicate refinements of 
behavior and strict attention to the smoothness of the cuticle of 
the digits, the gloss and set of the hair and the like, which, 
though possibly adding to the frivolity of life for a decade or so, 
result in loss, and take away more from the enjoyment of later 
decades than they contributed in youth. 

Generally, it may be laid down as certain that where healthy 
exercise, games, amusements which excite interest and encourage 
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skill, carpentering, mechanical work of various kinds, natural 
history, entomology, botany, conchology, and the like, absorb the 
interest, the mind is put in a better condition for the exercise of 
self-restraint, while it is led away from the contemplation of the 
many artificial creations of pampered silliness, and those dan- 
gerous introspections and analyses which excite and encourage 
the most false and dangerous desires and longings, which soon 
destroy the judgment, waste the most precious time of life, and 
lead to the sacrifice of what may be a glorious future for the 
gratification of a silly and impulsive caprice. 

It is curious how differently different forms of Sensual in- 
dulgence are regarded by the '•' public." An opulent person who 
gets frequently drunk, or is habitually fuddled and stupid, is soon 
shunned and turned out of society; but opulence squandered in 
the perpetration and encouragement of worse vices scarcely ex- 
cites the notice, much less the condemnation of society, though 
the injury is a thousand times greater. In the first case, the ruin 
and degradation is limited to the individual, or to the family, 
while in the last, misery, horror, disgrace, ruin, disease, may be 
spread far and wide. How far, or for how long, or how many 
successive generations may be injured by the reckless selfishness 
and unbridled license of a single individual, happily can never 
be known, but the glimpse now and then obtained of the far- 
reaching, deep-seated, irremediable misery hidden in a glamour 
of sham luxury and enjoyment, is sad enough. It is the interest 
of society, as it is the safeguard of national progress, that all ex- 
cesses in the direction under discussion should be checked with 
a firm hand. The true check should be public opinion, which 
ought to discountenance all habits and customs likely to foster 
and encourage boys and girls in looking upon themselves as men 
and women, while, of course, everything should be done to pre- 
vent early marriages when the means are small, and the prospects 
of the man being able to earn enough to keep a home not good. 

Of all the vices invented for the indulgence of the weak and 
willful, those which are in a way the outcome of unbridled 
luxury, or, as some would say, of the highest refinement and 
cultured civilization, and which destroy not only individuals but 
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families, are the worst. Successive generations of hereditary 
badness are requisite for their full development. The surround- 
ings necessary to their successful nurture could only be found 
where long courses of wickedness had damaged and destroyed 
the moral vigor of a considerable proportion of the family, and 
familiarized them with much that was bad. Of the enervating 
effects of vice the evidence is only too patent. Of its effects 
upon the. physical development, and of the transmission of bane- 
ful morbid affections, gradually intensified as they descend, 
generation after generation, there are, unfortunately, illustra- 
tions among the highest families, as well as in the lowest among 
the working classes. The only physiological consolation to one 
who tries to look hopefully as to the future prospects of family 
and race is, however, this very fact : because, as moral neces- 
sarily brings in its wake physical deterioration of the family, 
after a longer or shorter period characterized by individuals 
with varying defects, bodily and mental, incapacity for work, 
consuming without producing, leading lives characterized by 
unhappiness and bad health, multiplication will cease. It 
would be right if individuals with terrible defects as regards 
constitution were not permitted to marry, and contribute to the 
perpetuation and increase of misery, incapacity and crime, of 
which there is always more than enough. That degeneration of 
a race results from procreation being carried on in successive 
generations at .a too early age is certain. Not only so, but the 
deterioration advances at continually increasing rates as the 
mental and bodily vigor of individuals declines. The danger 
of widespread degeneration from this cause is, perhaps, greater 
at this time than at any preceding period of our history ; for in 
old and ancient times a number of circumstances contributed to 
destroy weak offspring during infancy and the early period of 
childhood ; but now advancing medical and sanitary science, as 
well as the ever-increasing efforts of philanthropists, I may al- 
most say ensure the arrival at puberty of a very large number 
of weak and sickly children, with ingrained inherited badness 
of tissue. Moreover, all the circumstances favorable to the 
preservation of the sickly and feeble will persist and must ope- 
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rate in an ever-increasing ratio, so that we must look forward to 
the preservation of numbers whose physique will not contribute 
to the advantage of the state. It becomes, therefore, more 
than ever necessary to discourage in every possible way the 
early union of the half developed but precocious children in 
many of our large centres of population. No one who feels 
interested in the state of the country a hundred years hence can 
contemplate the then probable condition of the people without 
grave forebodings. I know that the mandate has gone forth 
"Take care of yourselves, and let posterity take care of itself." 
Such sentiments, however, I wholly repudiate. The low but 
unanswerable argument that since we are obviously indebted to 
our ancestors for many of the advantages we enjoy, we are, 
therefore, bound in common fairness to do all we can for the 
well-being and success of those that are to follow, is surely 
enough. Do we not see throughout nature, even among the 
lower forms of life, arrangements of the most perfect kind always 
working for the benefit of creatures yet to come ! Is man then 
to be the only animal that lives for the moment and for him- 
self? Enjoying as he does the most mighty inheritance and 
advantages from the past, is he alone to contribute nothing to, 
and have no concern for, the future ? 

It is to be hoped that public opinion, formed upon the views 
and experience of the best and wisest of our time, and which 
has already done such incalculable good for the rising genera- 
tion of the upper and middle classes, will insist upon the imme- 
diate adoption of the same principles as regards training mind 
and body, in respect of the working populations, especially those 
of our large manufacturing cities, which have contributed so 
much to the making of middle- class England what it is at this 
time. The principle which has been inculcated in every public 
school, and which has guided and regulated the conduct of 
every boy who has grown into a good man, is self restraint, and 
had the progenitors of our working population learned the 
meaning of that magic word, understood and acted upon it, 
how different would have been the moral standard of the people 
at this time. But held up for general admiration at this" very 
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time, is a principle which is far enough removed from self 
restraint. Under the guise of reasonable liberty, license and 
cruel wrong have been inculcated. 

Moreover, another principle of action has crept into notice, 
a principle very far removed from self restraint, and which, if it 
passes from the abstract into practice, is calculated to do infinite 
harm in retarding moral progress. It is wonderful that a philoso- 
phy which essays to explain the great problems of the natural 
world should accept as a cardinal doctrine of belief the proposi- 
tion that the chief if not the only end for which everything living 
exists is the production of successors ; that the reason why things 
live is that the race may continue from generation to generation. 
According to such a philosophy not only must the individual 
wither, but he ought not to be allowed to exist longer than just 
suflScient to produce descendants, and everything should be 
made subordinate to this one end. The old selfish notion that 
a living thing lives for its own advantage and for the advantage 
of others, and that it was formed to fulfill some definite purpose 
in the world, is abandoned in favor of the new command — the 
sum and substance of Nature's law — increase and multiply, and 
destroy one another. Meditation upon the lines of this new 
philosophy on the part of the young, and an inquiry into what 
it means, what it includes, and what it excludes, and whither it 
tends, is not calculated to raise in the mind a moral ideal very 
lofty, or very hopeful in character. If acted upon, great changes 
would soon follow, and civilized life would be wonderfully 
modified. 

Every now and then society receives what it professes to 
consider a rude and tremendous shock, in consequence of the 
perpetration of some monstrous moral irregularities. A philo- 
sophical speculation, the germ of origin of which had long been 
hidden in the mysterious recesses of some grotesque imagination, 
receives the mandate to grow. Bursting into activity, it is soon 
found to be a practical evil of appalling magnitude, which 
rapidly spreads and threatens to produce widespread horror. 
Then is some correcting machinery set in motion, and with 
effect, and evil which ought never have been allowed to 
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culminate in serious harm, is at last checked, society having 
possessed during the whole time of its development the means 
of effectual suppression. But society acts as if it considered 
that recklessness, wickedness and sin ought not to be interfered 
with until numbers of persons have been inoculated with the 
disease and have suffered its penalties. Society is not to be 
saved until its very existence is threatened. It is seized with 
horror at the sight of fallen numbers, while it could look on with 
composure if only a few individuals here and there were being 
engulfed. To prevent future trouble, it is only required that we 
should act as we pretend to act, insisting upon the truth of the 
principles upon which we pretend that our actions are based. 
It only requires the courage on the part of the good to decide 
that terrible moral evil shall not be allowed, that under no 
circumstances, in England, shall wealth, or culture, intellect, 
birth, or position, be permitted to foster vice. Society has but 
to insist that well-known principles shall be acted upon ; for is 
it not obvious that a civilized community cannot long continue 
unless the great majority of its members agree to exercise that 
self restraint which every human being, from the first dawn of 
the consciousness that there were others like itself in the world, 
would practice ? 

Though all who truly love liberty will rightly condemn legisla- 
tion which interferes in any way with the rational freedom of 
each individual, surely that is but a mockery of liberty which 
allows, in the midst of a highly civilized community, vicious 
conduct on the part of a very few, which must result in the 
beggary, enslaving, ruin, and early death of many. The 
knowledge of the existence of a state of things in itself dis- 
graceful, and it« practical condonation by the powers that be, 
cannot but degrade the whole body politic, and delay or prevent 
that improvement in public morals which alone can lead to true 
advance in virtue on the part of the community. And yet to 
insure this advance toward a constantly improved and improving 
condition, it would seem to be necessary only that the. well- 
disposed should be determined that the evil complained of shall 
no longer increase, and in one single generation the greatest 
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change would be effected. A determination to interfere can be 
fully justified on grounds historical, psychological, as well as 
physiological; Tenderness as regards interference with grave 
moral evils, produces only an abundant crop of iniquities, which 
at last has to be cut short. But instead of mildly checking the 
downward progress of a few in the beginning of a ruinous career, 
many have to be disgraced, degraded, and ruined in the end, 
before the evil can be stayed. A decided step is the most 
merciful. To allow wickedness, which is certain to increase in 
intensity, to be fostered until very stern authority is compelled 
to interfere, is cruel, not kind. Real kindness towards and con- 
sideration for all, would render impossible the fall of the mass, 
by simply insisting that the faults of a very few should be 
checked. It is the countenance given to evil amid a profuse- 
ness of profession of love of good which does the harm. 
Timidity on the part of people generally to interfere with the 
willful, the fear of being harsh, the desire not to be too hard 
upon human weakness, undoubtedly actuate us. The influence 
of these feelings may be freely admitted, but every one will 
allow that there is a point beyond which non-interference means 
disaster, wreck, ruin, crime, destruction. To decide when this 
point has been reached is the practical difficulty, and the source 
of difference of opinion in practice. It is not possible to lay 
down a reliable method by which this may be determined with 
accuracy. Only to many of us it seems perfectly clear that for 
some time past active interference has been postponed, until 
there can be no doubt that it inclines considerably to the side of 
leniency, and, as a consequence, the misery and ruin of many 
have been needlessly encompassed. By the moderate punish- 
ment of a few, might not the wretchedness of ijjany have been 
entirely prevented ? nay, but for the want of courage on the 
part .of parents or teachers, in checking offences against morality 
at an early period of a vicious career, by simply saying " you 
shall not," what an amount of sorrow and crime might have 
been saved. Let it, however, be remembered that at least in one 
department, the consequences of moral recklessness are well 
understood and appraised. Every year life insurance directors 
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are becoming more and more convinced that the very worst lives 
they can accept are those in which the effects of reckless dissi- 
pation in early life form an item in the proposer's history. In 
spite of good family, distinguished for longevity, good personal 
health and strength, the life of a fast young fellow is practically 
uninsurable, and where the individual has reformed, there is no 
certainty how long the reformation may last, while a number of 
morbid processes, whiph may not appear till middle age has 
been reached or is past, may have been started by early indis- 
cretion. Although there are some individuals whom no amount 
or kind of dissipation will destroy, if you take a number, say 
one hundred, the average duration of life would be so far below 
the ordinary average that no office could accept such risks at 
less than what would seem to be exorbitant rates. Nay, I believe 
inquiry would show that the worst class of invalid lives assured 
would yield a better result than the perfectly healthy young 
votaries of dissipation, even though at the time they assured they 
were reformed characters. As time goes on., I believe we shall 
find that bad habits damage the prospects of living in a far 
greater degree than many forms of disease. 

There is, upon the other hand, much that may be regarded as 
inspiriting and hopeful concerning the probable physical and 
moral health of the future. Those who have to direct education 
will, it is hoped, allow themselves to be greatly influenced by 
the truth that although strong and vigorous individuals may be 
morally bad, physical improvement will be found generally to 
precede, and afterward to proceed pari passu with advance in 
morals and mental power. It is of the first importance to 
improve the physical health and encourage the development 
of nervous and muscular activity among all classes, and especially 
during school days. Never was there a time when everything 
that favors the health of a community, bodily and mental, was 
more anxiously considered than at this period. Not only are 
efforts made to improve the health of the rising generation of 
working men, but care is taken to provide healthy amusement 
for those who will take advantage of it. Those who take part 
in these laudable endeavors may feel that they are not only im- 
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proving the physical, but the moral health, and not only of this 
and the next generation, but of many generations to come, long 
after our own shall have been forgotten. 

The Besetting Trial of our Boys.— A great deal has been 
written on what has been termed " the besetting trial of our 
boys," and Dr. Pusey some years ago drew public attention to 
this very delicate subject. It would, therefore, seem to be well 
that the matter should be brought under^ the consideration of 
the profession, more particularly as great difference of opinion 
exists as to the best means of preventing boys from becoming, 
victims to "the besetting trial," and of curing those who have 
already fallen under its baneful influence. I then considered it 
my duty to speak against the system of habitual confession to the 
priest, which Dr. Pusey strongly recommended as a preventive of 
this sin, and as the best means of stopping the habit when it had 
been unfortunately acquired. I think it is much to be regretted 
that one with Dr. Pusey's authority should have expressed him- 
self so strongly upan this subject, for I fear that his remarks may 
have had the effect of leading some silly persons to place more 
reliance upon many of the statements in disreputable books 
which may be forced under their observation than they would 
otherwise have done. His observations are calculated, seriously 
and most unnecessarily, to alarm parents. And I cannot help 
thinking that if he had been able to look upon the matter more 
from the medical point of view, he would not have arrived at the 
same conclusion. Judging from many of the cases which have 
been brought under my own observation, I should say that the 
system likely to foster and intensify this evil is the very one 
recommended by Dr. Pusey for its destruction. The tempera- 
ment of many of the sufferers, to which their unfortunate condi- 
tion must, at least in some measure, be attributed, will benefit 
under the influence of circumstances very different from, if not 
the very opposite of, those advocated. Of course I speak only 
as a student of physiology and medicine, but in this capacity I 
think it right to remark that frequent self-examination, as deemed 
necessary by dismal, despairing men who have been disappointed 
with the world, and who take a too gloomy view of everything. 
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— habitual confession to melancholy persons trained to deplore 
the wickedness of man — the frequent concentration of the 
attention upon one of the most mysterious and complex of all 
the phenomena of our being, are not under any circumstances 
supposable likely to benefit the majority of boys. All this is 
antagonistic to their very nature; and its effect on the developing 
mind must be, at least in many instances, to cramp and distort 
it. No physician who has carefully regarded the gradual devel- 
opment of the mental powers in young persons, and has at all 
studied the marvelous influence of the mind upon the bodily 
health and vigor, would advocate habitual confession as a desir- 
able part of the training of the young. Those who aim at 
making our boys into upright, generous, hard working, vigorous, 
thoughtful men, will laugh and rejoice, and work and play with 
their boys, instead of encouraging asceticism. Your active- 
minded, hearty, busy boy or youth never thinks of anything of the 
kind. His mind is interested, well filled, and he is happily ignor- 
ant of everything connected with the subject. He will probably 
remain so till he grows up, if his attention be well occupied, his 
life happy, and filthy books be kept out of his way. He will in- 
stinctively shun the society of boys or young men who discourse 
upon the subject, if with a good object, I venture to think cer- 
tainly with a mistaken view. 

There is no doubt that some of the mental and bodily de- 
rangements affecting the sexual function in the young are due to 
want of knowledge on the part of the parents and guardians of 
children and young people, and to an indisposition to consider 
these matters, even with the family medical adviser. Actual 
malformations sometimes remain unnoticed for years after the. 
time w.hen they ought to have been detected by the nurse or the 
parent. It seems to me strange, indeed, that such cases should 
continue unobserved till attention is called to them by very 
patent derangements. The fact seems to show that, for some 
reason or other, the medical adviser is not so generally regarded 
as the family friend and counsellor as, in the interests of the 
public, he ought to be. Whether it is that people have more 
confidence in nostrums than in the advice of sensible professional 
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men, I cannot say, but the cases that from time to time come 
under notice seem to suggest an extraordinary want of confidence 
and trust in well-trained, sensible practitioners, most difficult to 
explain or account for; nay, not unfrequently one sees indica- 
tions that, in these days, quackery and nonsense prevail, when 
knowledge, sense, and very high moral qualities are either not 
recognized, or are counted as nothing. 

Many of the worst cases of the class I am considering are due 
to the encouragement of the contemplation of a condition of 
life very far removed from the ordinary state, and from dwelling 
too much upon the deplorable weakness and wickedness of man. 
For the thoughts to be entirely taken away from our surroundings 
is as bad for the mind as allowing it to be concentrated on and 
occupied exclusively by trivialities and sillinesses. In many 
cases there has been too much introspection, too much analysis 
of thoughts that come unbidden, but which ought not to be 
dwelt upon, or feelings or supposed sensations of an unusual 
kind, which do not trouble people generally, but which are said 
to trouble the unfortunate individual. 

There can be no doubt that he who is so foolish as to indulge 
himself by frequently thinking about and dwelling upon the 
many unpleasant sensations he experiences in different parts of 
his body, creates for himself wretchedness from which, as time 
goes on, he will find it difficult or impossible to entirely escape. 
The habit of frequent introspection should be guarded against, 
as it sometimes leads to evil as great as that opposite state of 
mind in which anything like quiet and repose appears to be im- 
possible. The over-active, restless person is ever going from 
one thing to another, and is busy beyond measure. The indi- 
vidual who permits himself to fall into one or other of these 
unfortunate mental extremes may gradually become a fidget, a 
bore, a hypochondriac, or a maniac. That many such, though 
often complaining of their aches and pains and their weak bodily 
health, or their depressed spirits, or the intensity of their sor- 
rows and misfortunes, or their tendency to premature decay and 
early death, nevertheless live to be old, should be regarded as 
evidence sufficiently convincing to deter others from falling into 
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the same unhappy course ; but the race of self-made hypochon- 
driacs is, it is to be feared, ever on the increase, and constantly 
receiving accessions from all classes of people; but too often 
from among the intelligent and those who have highly distin- 
guished themselves in intellectual competition, and who ought 
to have been aware of the mental discipline by subjecting them- 
selves to which the misfortune might have been averted ; for 
neither contemplation nor learning, nor art nor physical science, 
can alone be relied upon as a cure of this unfortunate condition 
or as a certain preventive of its development. Its origin in many 
cases is very obscure, but in some it seems to be a habit, acquired 
at a very early age and afterwards diligently fostered, of dwelling 
upon any slight disturbance or derangement of mental or bodily 
function, and of allowing thought to be too much concentrated 
upon its own morbid fancies. In consequence of constant 
dwelling upon every slight disturbance of mental or bodily 
function, the individual body or the mind soon seems to the per- 
verted imagination of its possessor to assume such transcendent 
importance, that all other minds, bodies, and outside things are 
completely overshadowed or blotted out. Environment is ob- 
literated, horizon is lost, and the unsatisfiable ego is all in all. 
Although, in the majority of cases, change of scene, variety in 
work, exchanging ideas with others of about the same age and 
in the same position, will prevent or cure the malady, it must be 
borne in mind that there is hardly a department of duty or work, 
hardly a calling, from which instances of this weakness are not 
drawn. Even successful athletes contribute their quota to the 
hypochondriacal host. Too much concentration of the mind 
upon any single object of desire or interest seems to foster and 
increase the malady, and especially is there danger of its rapid 
development when intellectual or physical efforts have been at- 
tended with great success in open competition. I am sure that 
the majority of these cases are preventable by the individual 
himself, if only he can be made to see at a sufficiently early 
period the evil tendencies of his mind. Some of them are, 
however, hereditary, and whenever such condition or any tend- 
ency in such direction should exist in the parents, the training 
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of the children should be conducted with exceptional care. 
Moderation in everything should be enjoined. Nothing should 
be overdone. Over-exertion is as injurious as a sedentary 
life. Over-eating will be productive of as much mischief 
as insufficient food. Irregularity in the time of eating and 
in daily work and habits must be avoided, and care must 
be taken to encourage free and regular action of the liver, 
if possible, by diet, if not, by the occasional administration of 
medicines which improve the action of that important organ. 
But although the greatest care may be taken to prevent the in- 
fluence of any of the disturbing causes 1 have alluded to, and 
although by good management in early life the number of these 
diistressing cases may be much reduced, we must, I fear, recog- 
nize the fact that from time to time some will be brought under 
our notice, and we must carefully consider the best method of 
dealing with them. There are ir^ds that must ponder and medi- 
tate, whether their owners will or no, and if such minds are to 
be kept in health and under due subjection to the will, some- 
thing harmless must be found for them to feed upon and think 
about. It is certainly in each man's power, and to a great ex- 
tent in the power of those who train and direct the young, to 
provide subjects which can be dwelt upon without disaster and 
without risk of loss of mental health and strength. 

Hard work, interest, severe struggles, nay difficulties and 
hardship, may save the sufferer not a few serious troubles arising 
from nerve disturbances connected with the sexual function. In 
the case of a race like our own, it is prpbable that very active 
exercise during boyhood and early youth have much to do with 
the vigor and wisdom displayed by a considerable percentage in 
manhood and old age, as well as with the self restraint which 
characterizes the majority, and is acknowledged as a duty by all. 
Nobody would for a moment deny that the appetite for food and 
drink ought to be kept well under the control of the will, not 
only on account of the individual's own interests as regards him- 
self, but for other obvious reasons. Civilization as it is could 
not be maintained if the majority of men just followed their 
inclinations and instincts, and allowed their appetites full 
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swing. But there are instincts which assert themselves, in 
rebellion, not only against laws, but against good feeling, 
reason, taste, and the customs of every civilized race under 
heaven, which, if not actually condoned, have not been met 
by that decided opposition necessary to check their redundant 
growth. 

Looking only from the physiological point of view, leaving 
out of the question, for the moment, the teachings of experience 
and the recommendations of the wise, as well as individual in- 
clination, there is no doubt that every one, by the time puberty 
is reached and before as well as after this age, who desires to 
enjoy mental health must have something to think about which 
will occupy his mind, and which is not necessarily connected 
with, and may be independent of, his daily occupation. The 
man whose whole time is taken up in work he is obliged to do is 
better off than the man who has ho duty he is compelled to dis- 
charge, especially if the latter has not force of character, intel- 
ligence, or inclination to set himself to work ; nay, it is doubt- 
ful whether the criminal undergoing punishment for his offences 
is not in all respects better off, and experiences less suffering, 
than the unfortunate fellow brought up in the bosom of luxury 
and surrounded by artificial amusements and all kinds of incen- 
tives to kill time which hangs so heavily. To a healthy, well- 
developed mind what is geiierally considered amusement is often 
boredom. Men who are too rich, with neither brains nor train- 
ing for the work they ought to do, and for gaining the position 
they ought to take, have to serve life-long servitude under the 
restrictions of fashion, surrounded by dullness and ennui, and 
the simulacrum of satisfaction by which, with the aid of lavish 
expenditure, some of the idle and incapable and apathetic among 
the rich partially succeed in appeasing the longing for real 
work. 

Tricycling and bicycling should be encouraged among all 
classes, because both body and mind are exercised. The tours 
which the young can thus take are likely to be of the greatest 
benefit. Cyclists have their own hotels, where they can put up 
at moderate expense, and if the journeys undertaken are not 
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too long, advantage to the health both of mind and body will 
result.* 

No doubt these and many other pursuits and some favorite 
amusements entail some risk, and may be attended with loss of 
life ; but it may be urged with reason that the risks incurred are 
as nothing compared with those which the same boys would run 
of suffering from deterioration of bodily and mental health, if 
instead they were subjected to a course of training in which ac- 
tive exercise formed no necessary part. All cannot, of course, 
be subjected to the exertion of hard muscular work, and those 
who are naturally weak ought not to be permitted even to at- 
tempt to play at games designed for the strong and vigorous 
only. 

There are many so-called hobbies which may be taken up by 
those who are not strong and capable of severe exercise. Hob- 
bies may be inexpensive, or extremely costly, according to the 
circumstances of the individual. But there is no deubt, as far 
as regards mental health, the object is as well secured by a 
hobby as inexpensive as a window garden as by a park — by a , 
few domestic animals as well as by a zoological garden. Nay, 
there is really more to engage the attention, and for the mind to 
ruminate upon, in the study of a few living forms, even so very 
small as those in a drop of water, or a single plant, than the 
owner of half a county will discover in his rambles, or a very 

* It is curious to notice in what an unexpected way some of the tricycling 
difficulties are resolving themselves. In the crowded streets of London these 
frail machines seem to have small chance of holding their own among the 
other and prior occupants of the road, and yet there is no law against them, 
nor, I believe, is there any limit as to the size of a wheeled vehicle. It may 
have been lately observed that tricycles have been used for advertising, and 
if this system succeeds the tricycle will have its proper status, and either part 
of the roadway will be tacitly assigned to cyclists or their right to travel will 
be acknowledged. If only some regulations could be enforced concerning 
the blocking of our streets by huge wagons and carts, there would be room 
for every one; but by some perversity of arrangement the only three or four 
hours in the twenty-four during which the majority of carriages are in the 
streets at all, seem to be the very time selected for the multitude of heavy 
vehicles to take up and deposit their burdens, and to rush recklessly through 
the most crowded thoroughfares. 
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Croesus have at his command. For the mind's capacity for 
taking in is not unlimited, and although the pleasures of vast 
possessions are undoubtedly great, their greatness is not entirely 
due to the gratification they afford to the highest mental facul- 
ties. All that is required is that the mind should be interested 
as well as occupied ; should have something more than material 
acquisition to think about during its waking state ; something to 
engage it so that it shall not fall back upon the contemplation 
and analysis of every little nerve disturbance in organs of diges- 
tion, circulation, secretion, or generation, which causes discom- 
fort or worse, nor be exclusively concentrated upon the addition 
of money to money. Though the gradual increase of items 
from year to year, when it occurs, must be productive of keen 
enjoyment, this must not be permitted to lay a too exclusive hold 
upon the higher faculties, or these, instead of continually striv- 
ing to attain to a higher standard of rectitude and greater 
freedom from mere material considerations, as the approach of 
complete emancipation becomes nearer and nearer, will be 
weakened and dwarfed long before the time when such a change 
is a natural one. 

I feel anxious that the many subjects to which I have referred 
should be brought under the notice of the profession, because 
they have, as it seems to me, a very important bearing upon the 
management of many sad cases upon which we are often called 
upon to give advice. I think that the probability of the suc- 
cessful treatment .of many, and their restoration to a healthy 
mental state, will be greatly increased if the general surround- 
ings of the patient during childhood and growth be carefully 
investigated and considered, and if a broad view be taken of 
his mental and moral powers, and his capacity for intellectual 
and physical work, than if the physician's attention be solely 
directed to the derangement for which his advice is sought. 
This is the excuse I have to offer for treating the subject at 
what some will consider inordinate length. 

On raising of the Standard of Public Morality, and on 
Social Purity. — I must here refer to the mischief wrought by 
certain publications which ought not to be allowed in any com- 
J 
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munity which claims to be influenced by feelings of decency. 
The publication of the exact statements made by the unfor- 
tunate victims of practices all are ashamed of, ought to be pro- 
tested against and prevented. In many instances the statements 
have no foundation in fact, but are the creation of a morbid and 
imaginative disposition only. The cruel plan of publishing in 
detail symptoms experienced by a few undoubtedly leads many to 
the belief that they are suffering or are about to suffer from the 
same horrid half-dreams. Years ago it was not considered right 
to act thus, and it was only done by those who thought rather 
of their own than their patients' or the public good ; but now, 
I regret to say that writers not unknown to science, and in high 
position in cities of scarcely less importance in the world than 
London itself, have revived the injurious fashion, and have 
written works, published at a very cheap rate, and which are no 
doubt only too widely diffused among English-speaking people. 
Should one of these books fall into the hands of a young man 
not in the medical profession, I trust he will burn it without 
reading it. The thing is a disgrace to those whose duty it is to 
judge whether what is written for the public to buy is decent or 
not. It is very well for those responsible to shelter themselves 
behind supposed difficulties about freedom of expression, and 
statements requisite for professional information, and such 
like, but they should reflect not only upon the harm these 
things do, but on the fact that by non-interference they 
practically favor and support what is disgraceful, cruel and 
wrong. All that is needed seems to be a committee of half a 
dozen well-known persons, in whose judgment and discrimination 
and sense of justice the public would have full confidence, but 
from whose decision there should be no appeal. Such a com- 
mittee should be instructed to condemn anything which en- 
couraged immorality, upon the same principle that the perform- 
ance of an indecent play is not allowed. The law ought to 
act. m 

In America public opinion seems to allow, if it does not actu- 
ally encourage, free discussion of matters which, at least in 
England, have till now always been treated with extreme care 
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and gentleness. Certainly it has been abundantly proved by 
professional experience that harm results from a premature 
knowledge of questions concerning the relation of the sexes on 
the part of boys and girls. Some of the most melancholy 
examples of mental and moral wreck seem to have had their 
origin in information derived from published books, and cases 
are not wanting in which the most terrible misery has been 
caused by young people having been led to take views upon 
complex physiological problems which are quite opposed to facts 
and to the conclusions of persons of experience, whose views 
have been ridiculed or treated with scorn. The profound know- 
ingness and superior wisdom of these vain and silly people, 
who, in their mistaken intellectual security of new but false 
knowledge, set at naught the laws of God and man, as well as 
the teachings of history, receive in many instances a tremendous 
shock. Ere the monstrous theories have been acted upon, real 
life opens in misery never to be alleviated or forgotten, and the 
prospect of living in subjection is only lightened by the hope 
that the end may be postponed until shame and disappointment 
shall have been in some measure softened and atoned for by the 
stern teachings of adversity, and the mind consoled by the 
thought that calm of some sort has at last been obtained ; pas- 
sion and self-indulgence conquered after having been allowed to 
run riot, in defiance of religion, reason and the advice and expe- 
rience of others, instead of having been kept under proper con- 
trol from the first, as might have been done easily enough if 
good feeling and reason had not been willfully overborne by the 
lowest form of selfishness. 

From the view that matters having reference to sexual organs 
in both sexes can be publicly treated of in the plainest language 
without doing harm I entirely dissent, and feel confident that 
even among ourselves and in our lectures to medical students, 
not only is it neither necessary nor desirable to do more than make 
general reference to matters of the kind, but that any minute 
consideration of the details is calculated to do great harm, and 
in more ways than I care to dilate upon. To give good advice 
upon these matters it is not necessary or desirable to go into all 
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the nauseous details of terrible cases of obstinate determination, 
to enumerate the workings of an evil imagination, or the base 
promptings of the basest and vilest of degraded man and woman- 
hood. The righteousness of self-restraint has to be taught 
through childhood, and inculcated with care and assiduity till 
the individual mind is sufficiently mature to understand and ac- 
knowledge the reasons upon which the teaching was basefl. 

The question of what is called " social purity " is one of the 
greatest public consequence, and concerns alike every section of 
a civilized community. It is one which every church in the world 
considers it a duty to take in hand, and which the most unphilo- 
sophical of atheistic or theistic sects acknowledges to be of para- 
mount importance. All engaged in teaching the young are well 
aware of the necessity of earnest care and vigilance, and the nu- 
merous communications on chastity and social purity, to various 
meetings, and conferences and congresses, the appeals in con- 
firmation addresses, the establishment of purity societies, such 
as the White Cross Army, and of guilds, and of many other so- 
cieties for inculcating purity, bear witness to the need felt by 
many of considering this important matter, and making practical 
efforts to encourage and raise social purity at this time. Among 
the many memoirs which have been recently read upon this 
highly important matter, I desire particularly to draw attention 
to the paper, "On the best means of raising the Standard of 
Public Morality," by the Rev. E. Thring, m.a.. Head Master 
of Uppingham School, read at the Carlisle Church Congress, 
1884, and Mr. F. B. Money Coutts' little book, " The Training 
of the Instinct of Love," Kegan Paul, Trench & Co., 1885. 

Of late years the responsibility of guiding the conduct of the 
young has not rested only upon parents and ecclesiastical au- 
thorities, as was formerly the case. Not only is much training 
and education entrusted to lay hands, but vast numbers of people 
actually decline to be guided in opinion by members of any 
church or religious body whatever; and of these, it is to be feared, 
not a few repudiate every form of religion, maintaining that neither 
our conduct nor our duty as citizens ought to be governed or 
influenced by religious considerations of any kind. Whatever 
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differences of opinion there may be on this matter, and they 
must needs be extreme, there will be thorough concurrence in the 
view that social purity and a very -high standard of morality are 
absolutely essential to the well-being, to the happiness, and to the 
real progress of the community. Nay, this might be almost con- 
sidered as the true test by which the value of systems and insti- 
tutions, whether political, philosophical or religious, was to be 
determined. Not only is a low moral standard, certain to be soon 
followed by disaster, but the tacit permission on the part of the 
many to allow a few to regulate their actions according to a low 
moral standard, would be condemned, whether the judges were 
religious, agnostic, or anti-religious, philosophical or opposed to 
philosophy, aristoctatic or democratic, nay, though they were 
composed of those only who had themselves passed through all 
the fiery evils of which a low moral standard is at once the cause 
and the result. There would be a unanimous agreement as to the 
pressing need of maintaining and raising the standard of public 
morality. Is it being raised, is it stationary, or is it being low- 
ered at this time ? The question is a difficult one to answer. 
Nay, it seems impossible to obtain the evidence which alone 
would enable us to form any general conclusion ; but there is a" 
vague impression that the true answer would not be satisfactory, 
while there is a certainty that the standard of social purity in all 
classes is far below what it might be and ought to be amongst us 
at this time, while it is also certain that in some parts of the 
country, but by no means only among the least informed and the 
least intellectual classes, the standard of morality could scarcely 
be lower than it is. The question concerns us all, and there 
ought to be remedial measures which the atheist, the agnostic, 
the skeptic would desire should be introduced, and would feel as 
anxious to see acted upon and carried into practice, as the reli- 
gious man, the moral secularist, or the philosopher. Neverthe- 
less, looking from the purely practical side, I cannot but regard 
with fear and sorrow the further evolution in thought develop- 
ment of the young agnostic, whose views are based upon the dim 
shadows of ideas and almost meaningless rhapsodical utterances 
of one or two self-confident, loud-talking enthusiasts, who seem 
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to be quite incapable of expressing anything more clearly than 
as vague longings and hopes and beliefs of what may be or might 
be, or is conceivable to a privileged imagination ; and who are 
astonished that the doctrines they had vaguely propounded should 
have carried some of their unfortunate disciples so far in the di- 
rection of folly, that misery and ruin, and even crime, have, it 
is to be feared, been the result in some instances. 

Hints on Me4ical Treatment. — I have spoken of the all- 
importance of prevention, and the general method to be pur- 
sued in the management of cases in which there is or has been 
much disturbance of function, with perhaps considerable de- 
rangement of the nervous system, and possibly also of digestion 
and general nutrition. It remains to be considered whether 
assistance may also be obtained from medicines. Medicine 
alone cannot effect changes which are due to inherited peculiar- 
ity, or to the circumstances under which the patient may have 
to live ; but when the derangement in question is due to or is 
made worse by disturbances of the stomach, liver or urinary 
organs, much may be done to help the patient. Even in 
cases where the indications for medicinal treatment are very 
clear and distinct, the practitioner must always bear in mind 
that he may be of the greatest service to his patient if he will 
consider the points to which I have adverted concerning the 
general management of the case, as well as by prescribing any 
medicines which are likely to be of service. 

In many instances the habit is unquestionably self-taught. It 
not unfrequently affects weak, sickly children, and is often to be 
traced to irritation about the prepuce or glans. Occasionally, 
accumulation of secretion between the prepuce and glans seems 
to be the exciting cause, and sometimes a superabundant prepuce, 
eczema, or an over-sensitive state of the delicate surface of the 
glans exists. In many of these cases a cure is easily effected by 
operation ; and it has been remarke<J that masturbation is virtu- 
ally unknown in Jewish schools. ' ' Medical Times and Gazette, ' ' 
Vol. XXXIV, p. 79, note. It sometimes happens that every 
boy in a family is born with a redundant prepuce, with an exceed- 
ingly small orifice, rendering surgical interference imperative. 
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Many boys and young men who have acquired the habit are 
weak, nervous, excitable creatures, with little real energy or 
power of self-control, and little love for bodily or mental work. 
It is thought by some that for these cases spiritual advice and 
confession is the proper curative method. Such persons could 
no doubt be easily persuaded to confess, but it is very doubtful 
whether more harm than good will not result. I much doubt 
whether confession of such things to a priest is either good for 
the patient or for the confessor. Whether confession is right 
for a healthy, vigorous-minded man I will not discuss, but cer- 
tainly it is not very likely to cure a hypochondriac or encour- 
age a weak-willed, nervous, lazy, fanciful fellow, full of himself, 
to exercise self-restraint and endeavor to do his work in this 
world honestly and "well. 

As for those sad cases which pass into our lunatic and idiot 
asylums, there is great reason for thinking that the masturbation, 
so far from being the cause of their sad fate, is but one of a long 
list of symptoms depending upon defects in the development of 
parts of the nervous system, or resulting from disease originating 
there. It is as much the consequence of disease as paralysis, 
loss of sight, or loss of consciousness. Such cases, although 
incurable, are sometimes much benefited by proper medical 
treatment carefully carried out for a considerable time. It is 
surprising what a considerable degree of improvement some- 
times follows residence in a good locality under proper manage- 
ment. 

Tincture of perchloride of iron, phosphate of iron, or re- 
duced iron with mineral acids, quinine, various preparations of 
cinchona and nux vomica, are most useful in the treatment of 
these cases, especially where the health is low and the patient 
weak, and the digestive organs much deranged, as is not unfre- 
quenfly the case. Mild purgatives are often required, and mer- 
curials in small doses often act favorably. Like drinking habits, 
these are much under the control of the individual. If he wills 
to control them, he can do much, and it is important to exer- 
cise all the moral control we can, and encourage him to make 
strong efforts to regulate his conduct. When he first comes 
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under notice he may be in such low, weak health that there is 
no hope of hira exercising the control desirable, but if we give 
tonics for a time and improve his general health, he will be able 
to follow our advice. We must do all we can to influence the 
patient for good, and we must get him to place confidence in 
us ; and sometimes this is indeed a most difficult matter, while, 
strange to say, a very ignorant and perhaps very vulgar person 
may get such control over the patient, partly by threats, partly 
by persuasion, as to virtually get him completely into his power. 
What is most necessary is to find some means of thoroughly in- 
teresting the patient and occupying his thoughts till it is time to 
go to bed, and we should instruct him so to arrange that the ex- 
ercise he takes shall be sufficient to tire him a little. He should 
put the feet in warm water just before he goes to bed, in order 
that he may go to sleep as soon as possible. Such little points 
as these are of great value in the treatment of this class of cases, 
and should be borne in mind. The patient should be instructed 
to rise as soon as he wakes in the morning, when a glass of 
Hunyadi or other purgative water, or Epsom salts, should be 
taken, unless the bowels act freely without medicine. 

When the presence of spermatozoa is pretty constant, and is 
accompanied by various symptoms, such as extreme nervousness, 
dyspepsia, loss of flesh, weakness, anxiety and general disturb- 
ance of the health, the practitioner will be required to take the 
case in hand, but he must be very careful to exercise great care 
as to what he may say. The mere suggestion that spermatozoa 
are present in the urine may frighten a nervous patient who has 
studied quack books and visited the demoralizing museums, in a 
way that is quite extraordinary. 

Spermatorrhosa. — The occasional, nay the frequent, presence 
of spermatozoa in urine must not be taken as evidence of the 
existence of that condition to which the name of "spermator- 
rhoea ' ' has been applied — a term which I am sorry to employ at 
all, but which cannot be abolished. There is, in fact, no disease 
which can be correctly termed " spermatorrhoea." The secre- 
tion of the testicle, like that of other glands, must from time 
to time escape, and when it is formed in undue quantity and 
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discharged too frequently, it is usually but one of a train of 
symptoms possibly dependent upon general changes. Sperma- 
tozoa are very often found in the urine of young men in perfect 
health, in great numbers, and I have seen multitudes in the urine 
of a hale old man above 80 years of age. This was a decided 
case of "spermatorrhoea;" and there is no doubt that if this 
old gentleman's urine had been examined by some of the quacks 
who pretend to make this " disease " a special study, he would 
have been favored with a description of the frightful conse- 
quences of this escape of the secretion of the testicle, and have 
been subjected to treatment. I have long ago expressed my own 
opinion about the careless use of the word "spermatorrhoea," 
and I have found no reason to alter it ; but as there is some 
difference of opinion in the profession upon this matter, it is, 
perhaps, well that I should state more fully the reasons upon 
which my opinion is based. 

One author has complained that some of our hospital physi- 
cians have fallen into the " error " of making too light of this 
affection, and that one or two in particular have even gone the 
length of ignoring its existence altogether. I am glad to say 
that I fall under this stigma, for I hold that there is «o such 
disease 3S, "spermatorrhoea," as usually defined. It has been 
truly stated, that charlatans, for their own selfish purposes, too 
often work upon the fears of their patients, and exaggerate the 
evil consequences to be anticipated ; but what encouragement 
does the practitioner afford, who, under the head of " conse- 
quences of spermatorrhoea," includes "phthisis, cerebral conges- 
tion, epilepsy, general paralysis and insanity — lastly, enfeebled 
sexual power, and ultimately impotence V These have been 
stated to be consequences of " spermatorrhoea," but we are not 
informed whether "possible'' or "probable." Spermatorrhoea 
has been defined to be "all losses of seminal fluid not occurring 
as the result of .sexual intercourse." Impotence, it is said, is 
not an uncommon consequence of "spermatorrhoea." I have 
seen. many cases which have been called "spermatorrhoea," but 
I never saw one which ended in any of the above terrible conse- 
quences. Impotence, not depending upon some congenital 
J* 
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defect, or some obvious structural lesion, is a most uncommon 
affection ; indeed, I have myself never met with a single case. 
The occasional escape of semen is perfectly harmless. 

Many who have in early days given way to bad habits, in later 
life coming across the catalogue of horrors which only follow 
as a consequence of reckless profligacy, are, indeed, very likely 
to take an exaggerated view concerning the evils which are said 
to threaten them. From reading and re-reading the nonsense 
written, and getting into the habit of dwellingupon the miserable 
pictures drawn by humbugs, the matter may gradually assume 
proportions which appear really terrible, although in truth the 
whole thing is ridiculous. The thoughts may be so concentrated 
upon the imaginary evils, that soon the unhappy victim can 
think of nothing else, and has continually before his mind the 
horrid list of troubles above chronicled, and which he becomes 
convinced are to be his portion. He can see before him nothing 
but unutterable misery, ruin, disgrace, inability to work, and 
death the only possible escape. 

All practitioners are well acquainted with the general nature 
of the cases included under the head of spermatorrhaa, and in 
the treatment of the condition the so-called specialist is not 
needed. Indeed, a practitioner is required who will take a 
general view of the patient's mental and bodily state, and not 
think too much about the organs of generation. It is not 
necessary, and it would not be decent to allude to much that has 
been said upon the subject, or to recount the cruel and often 
useless and unnecessary means that have been proposed and 
adopted for the treatment of losses of seminal fluid. It cannot 
be too widely known that the importance attached to this 
so-called disease is not justified by observation ; that some of 
those who claim to have made a special study of the disease, and 
to have discovered means of cure unknown to the profession, are 
mere pretenders, and that most practitioners are well acquainted 
with the state of things, and fully conversant with the treatment 
that ought to be adopted. 

It is almost useless to refer to the injuries inflicted by charla- 
tans, physically, morally and commercially, because our laws 
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afford no remedy. But it is a disgrace that most immoral 
exhibitions, under the title of " Museums," should be permitted 
to flourish in large cities. It is monstrous that it should be 
possible in law for an impostor to mulct a poor, foolish, laboring 
man of jQe^ or ;^io for a dozen bottles of something closely 
allied to mucilage in composition, for the relief of an imaginary 
ailment. Charlatans, in all departments, well know that 
obstinacy, indolence, and willful ignorance, form a part of the 
character of all dupes, and that in all classes of civilized society 
there are persons with these mental characteristics in sufficient 
number to afford them a favorable reception, to court and 
patronize them, and to load them with flattery and liberal and 
material support. Quacks well know that when their true 
character is found out, those who have been deceived by them 
will feel too much ashamed of themselves to expose the quackery ; 
and the utmost inconvenience that can ensue to the quacks is the 
necessity of now and then changing the seat of their operations. 
The public prosecution of an extortionate rogue involves the 
public confession of unutterable folly on the part of the dupe ; 
and although nothing is more common than for people to be 
imposed upon, it is rare indeed for an individual to confess that 
he has been a victim. If people generally were a little better 
informed upon physiology and the principles of medicine, they 
would be able to protect themselves successfully from the 
imposition of pretenders, medical, social, and therapeutic ; but 
neither art nor literature, law or learning will save them. 
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SUBSTANCES IN SOLUTION NOT FOUND 
IN HEALTHY URINE. 



ALBU MEN— BILE— SUGAR— ALKAPTON. 

The presence of the soluble substances to be considered in this 
section, which are not found in healthy urine, is ascertained by 
the application of chemical tests. In many cases, however, our 
first suspicion of the existence of one or more of the substances 
in question is excited by the color of the urine, or by its peculiar 
smell or unusually high or low specific gravity, or by the char- 
acters of the deposit which subsides. 

The matters referred to, being perfectly soluble in the fluid, 
cannot be detected by microscopical examination ; but, in some 
instances, we may infer their presence from the color, as when 
bile is present, or from the microscopical characters of certain 
bodies in the deposit. Thus, the detection of epithelial cells of 
a yellow color would lead us to test the urine for biliary coloring 
matter; if casts were found upon microscopical examination of 
the deposit, we should test for albumen; if the urine was high 
colored and of high specific gravity, we should have a suspicion 
that it contained urea; if pale, sugar. In all cases, our conclu- 
sions must be verified by the application of appropriate tests. 

ALBUMEN IN THE URINE. 

The occurrence of albumen has been regarded as a most im- 
portant fact since Dr. Bright showed that albumen was present 
in the urine in cases of disease of the kidneys, and pointed out 
the intimate connection between renal disease and some forms of 
dropsy. Albumen, it need scarcely be said, is absent from the 
urine of healthy persons, although now and then it may be 
detected for a short time in the urine of individuals who are not 
suffering from any serious or permanent derangement of the 
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health. The presence of albumen must always be regarded by 
the physician as a point of much importance, although at the 
same time,/i??' se, it cannot be taken as evidence of the existence 
of any organic lesion, unless it has been clearly detected from 
day to day for a certain time. Many of the causes which give 
rise to the escape of serum from the vessels in other parts of the 
body, independent of disease, will determine its transudation 
through the walls of the renal capillaries, and, as a matter of 
course, albumen will be found in the urine. 

To recognize with certainty the presence of a substance in the 
urine having so important a bearing on the discovery and inter- 
pretation of certain grave morbid processes, is obviously a point 
of the utmost importance to the practitioner. In the examina- 
tion of the urine of patients, the application of one or two simple 
tests enables us to determine at once if this substance be present 
or absent.. Occasionally, however, an instance occurs in which, 
without great care, an erroneous inference is likely to be drawn, 
although the proper tests may have been applied to the urine.* 

The quantity of albumen varies much in different cases, some- 
times amounting to the merest trace only; while, in other 
instances, a proportion not greatly inferior to that present in 
serum has been met with. In one case as much as 545 grains 
were excreted in 24 hours (Parkes). For clinical purposes the 
albumen, after precipitation, may be allowed to subside to the 

* On testing the urine for albumen, see Dr. George Johnson's book " On the 
Various Modes of Testing for Albumen and Sugar in the Urine." Smith, 
Elder & Co., 1884. Recent papers by Dr. Roberts in the Lancet, 1882, Vol. 
II, and Dr. Oliver's work "On Bedside Urine testing, including Quantitative 
Albumen and Sugar," 2d Edition. H, K. Lewis, 136 Gower Street. I would 
also direct the reader's attention to the "Discussion on Albuminuria; its 
Pathology and Clinical Significance," in the Glasgow Pathological and Clin- 
ical Society, reprinted from the Glasgow Medical Journal, 1884. In this 
discussion the following physicians too|{ part : Drs. David Newman, William 
Roberts, Hamilton, Gairdner, J. Mortimer Granville, Mahomed, James Fin- 
layson, Leishman, Greenfield, Coats, M'Gregor-Robertson, Robert Kirk, G. S. 
Middleton, Lindsay Steven, Cleland, Robert Perry, G^eo. Oliver, Francis Hen- 
derson. The remarks form a very instructive volume of upward of 1 60 pages, 
published by Alex. Macdougall, 81 Buchanan Street, Glasgow. 
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bottom of the test tube, and the proportion its volume bears to 
that of the urine in the tube noted. 

Albuminous Urine, from a patient suffering from acute inflam- 
mation of the kidney. 

ANALYSIS. 

In TOO parts 
of solids. 

Water 9S2.00 

Solid matter 48.00 100.00 

Urea 13.052 27.19 

Albumen, mucus and uric acid 19.204 40.00 

Extractives 12.864 26.80 

Alkaline salts 2.784 5.80 

Earthy salts .096 .20 

The deposit contained numerous granular casts, but no fat- 
cells were present. Specific gravity, 1.015, acid. The albumen 
coagulated by heat and by nitric acid. 

A variety of albumen is sometimes met with which is 'only 
imperfectly coagulated or not coagulated by heat. It is possible 
that some of the peculiar reactions met with from time to time 
may depend upon the presence of other substances dissolved 
with the albumen. Dr. Bence Jones met with a peculiar form 
of albumen in one case. Albumen peptones of different kinds 
are also sometimes met with. 

It has been stated that a modified kind of albumen is present 
in healthy urine, but it need scarcely be said this substance is 
coagulated neither by heat nor by nitric acid, and it is therefore 
doubtful if it ought to be regarded as a form of albumen. 

Paraglobulin is usually present with albumen, and, as has been 
shown by Dr. Roberts, if urine containing it be diluted with 
water, it is thrown down as an opalescent cloud. This substance 
is insoluble in pure water, but it is soluble in water containing 
a little free acid or chloride of sodium. 

The clinical significance of albumen in the urine cannot be 
determined in every case at once by chemical tests alone. In- 
deed, the presence of albumen in the water may be a fact of 
very small consequence or of the gravest import. The albumen 
may be due to slight temporary congestion, which may pass off 
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in a few hours, or to long-standing disease of a very serious 
nature, from which there is no probability of recovery. 

It has been said that small quantities of albumen may appear 
in the urine even of the healthy, and that the discharge persists 
for a time and then disappears. This undoubtedly happens 
occasionally, but for one such case I should say one meets with 
twenty in which, although for months there are no grave symp- 
toms, sooner or later indications are afforded of more than mere 
temporary change. Eventually the existence of chronic disease 
is established, and the case, after some years, it may be, assumes 
a grave form and ends fatally. That " physiological albumin- 
uria" may occur is possible, but I believe it to be one of the 
rarest of events. I am unable to understand what is meant by 
"insensible albuminuria," a condition which Dr. William 
Roberts compares with " insensible perspiration." The author 
seems to forget that what is called "insensible perspiration" 
can be demonstrated at any moment by allowing it to condense 
upon a piece of cold glass placed near the skin, when it becomes 
sensible enough; while the "insensible albuminuria" seems to 
be a mere assumption, or hypothesis, or conjecture, neither to be 
proved nor disproved. The suggestion is, I think, fraught with 
some danger; for while on the one hand there is no doubt that 
certain cases of albuminuria have been foolishly condemned to 
die a quarter of a century too soon, it is quite certain, on the 
other, that far too little importance has been attached to some 
serious cases-, which in the commencement might have been ad- 
duced as examples of "physiological albuminuria," the merest 
traces only of albumen being occasionally present. Of course 
it is of the greatest consequence that the practitioner should do 
his utmost to avoid erring, either on the side of making too 
much of a case of temporary albuminuria, and thus, perhaps, 
ruin a career by needlessly stopping study at a critical period, 
and by unnecessarily insisting that the patient should winter in 
the South ; or, on the other hand, by making too light of a case 
of a chronic disease in its early stage, lose the only chance of 
curing the patient or of greatly prolonging his life by recom- 
mending a judicious course of treatment. 
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I have seen many cases of slight albuminuria in young people, 
who in every other respect seemed perfectly healthy. The course 
of the malady, in the great majority of instances, rendered it 
quite certain, I regret to say, that the very slight traces discov- 
ered could not be due to temporary derangement or to physio- 
logical albuminuria, but depended upon the commencement of 
organic disease. I should certainly decline to recommend such 
cases of very slight albuminuria for life insurance, until at least 
one year had expired after the observation, the urine having 
been examined at intervals during this time, and invariably found 
free from albumen. I am aware that the most confident assur- 
ances have been given in cases of the kind, but I can call to 
mind several in which I believe great mistakes would have been 
made by practitioners who feel very certain of being able to arrive 
at a correct conclusion; cases in which a favorable opinion would 
have been given at any time during three or four years, although 
they ended fatally in five or six years from the commencement; 
cases which did well where a very unfavorable prognosis would 
have been made ; cases, again, which seemed to completely recover 
for a period of more than a year, and then relapsed into ordinary 
chronic albuminuria, and died in the course of five or six years. 

For my own part, I feel sure that the greatest caution, as re- 
gards committing ourselves to an opinion, ought to be exercised. 
The patient should be seen a few times, and several examina- 
tions of the urine taken at different times of the day and night 
should be made. Taking into his consideration all the general 
and special points of the individual case, the physician will often 
be able to arrive at a conrect conclusion and give advice that 
should be acted upon. But with all the care he may take, he 
will be led to make a mistake now and then, and regard the case 
as more serious or less serious than it turns out to be. I have 
no doubt that now and then a case which in the beginning was 
very obscure and concerning which I had been unable to give a 
positive opinion, has at a later period, wheii there could be no 
doubt as to its nature, come under the notice of another physi- 
cian, who would then no doubt feel surprised that I had not ex- 
pressed myself more decidedly as regards diagnosis. 
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The significance of mere traces of albumen in the urine is a 
question which often comes before us in connection with life in- 
surance. Decide we must, and it is needless to say how very 
important it is that we should arrive at a correct conclusion. 
There may well be conflicting opinions with regard to a definite 
case. One adviser, considering that a trace of albumen is of no 
consequence, recommends that the life be accepted by the office, 
while another considers it necessary to give an equally confident 
opinion, and holds that the trace of albumen is an indication of 
commencing disease, which will destroy life long before the 
ordinary period of life is reached, and regards the risk as too 
hazardous for the office to accept. 

Sometimes very decided traces of albumen will be found 
towards evening or after unusual fatigue, while the water passed 
in the early morning will be quite free. There are cases in 
which albumen is found in the watef almost constantly for a 
period extending over some years, and then ceases to be detected 
for several months and reappears, again disappears for a year or 
two, and then returns and persists till death occurs from chronic 
structural change in the kidney. 

Cases are from time to time met with in which it is probable 
•that the albumen of the chyle finds its way into the urinary pas- 
sages and becomes mixed with the urine. Chyle itself obtains 
entrance in those rare and remarkable cases known as chylous 
urine (^see page 47), and it is probable that in a far greater 
number of cases the serum of the chyle, from time to time, some- 
how filters through the walls of lacteal vessels which have be- 
come temporarily obstructed, and may at last find its way by a 
circuitous path into the urinary passages, and escape with the 
water. A substance nearly allied to albumen is probably formed, 
under certain circumstances, upon the surface of mucous mem- 
branes, and may perhaps be correctly regarded as a modification 
of the material of which the outer part of epithelial cells is 
composed, but in a less perfectly formed state than the substance 
ordinarily produced. Possibly in some cases the albuminous 
substance present is due to the action of the epithelial cells, or 
rather to the bioplasm of the epithelium. So many modifica- 
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tions of albumen are discovered that there can be no doubt that 
some forms are variously altered and modified during their for- 
mation, while every form is not produced in the same way. 

Disturbances in the nervous system by reflex action may cause 
contraction of the muscular fibres of vessels, and in consequence 
the transudation of a small quantity of albumen through the 
capillaries may occur. 

Small quantities of albumen in the urine sometimes appear in 
cases where there is unusual excitement of the testicles. In some 
of these cases the albumen is due to slight hemorrhage, but it 
cannot always be accounted for in this way, as no blood corpus- 
cles can be found. It may, therefore, be discharged with the 
semen or find its way into the vesiculae seminales. 

The presence of albumen may be due to temporary or perma- 
nent changes in some part of the urinary apparatus ; to serious 
structural changes of the gland structure or some part of the 
mucous membrane, or to mere temporary derangement. It may 
depend upon transudation of the serum of the blood in a diluted 
state, or it may be due to the escape of a little blood from the 
capillaries of the secreting structures of the kidney, or from the 
mucous membrane of the pelvis of the kidney, ureters, bladder, 
or urethra. Just as hemorrhage occasionally takes place from 
the capillaries of the mucous membrane of the nose or mouth 
without there being any definite disease, so bleeding may occa- 
sionally take place in sorhe part of the urinary tract without 
being due to any actual lesion or leading to any definite morbid 
change. 

Among the most important of the circumstances which deter- 
mine the presence of albumen in the urine, are the following : 
Pressure upon the large veins, particularly the renal veins and 
the inferior vena cava ; Passive congestion of the capillaries of 
the kidney ; Alterations in the blood ; The escape of blood into 
the urinary passages; The presence of cancerous growths; In 
females the menstrual discharge ; Affections of the mucous mem- 
brane of the urethra, bladder, or pelvis of the kidney ; Stone in 
the kidney, ureter, or bladder ; Acute or chronic, functional or 
structural, temporary or permanent changes in the kidney itself.' 
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ALBUMEN IN THE URINE FROM PRESSURE UPON THE LARGE 

VEINS.. 

Wherever any physical impediment to the return of blood in 
the emulgent veins or inferior cava exists, and in some cases of 
obstructed portal circulation, as in cirrhosis of the liver, traces of 
albumen may be detected in the urine. No casts, or at most only 
a few transparent mucous casts, are to be found in the deposit, 
and for the detection of albumen we must rely on chemical 
tests. In some instances a tumor may be distinctly felt, and 
then the nature of the case is at once demonstrated, but when it 
is situated in the posterior mediastinum or behind the liver, the 
diagnosis is often extremely difficult. The pressure of the gravid 
uterus may occasion the albuminous urine in some cases of preg- 
nancy, but the presence of albumen cannot always be referred to 
this cause, for it is not unfrequently found at an early period of 
pregnancy, when the uterus is too small to exert sufficient pres- 
sure. Dr. Tyler Smith considers that in some cases in which 
there was no organic disease, the albumen might be accounted 
for by some influence exerted upon the nerves. Out of ii 2 
specimens of urine from pregnant women, Dr. H. Van Arsdale 
and Dr. Elliott only found albumen present in two instances 
(" New York Journal of Medicine," 1856), but in England it 
has been found by some physicians in a much higher percentage. 
Regarded from a clinical point of view albi^men in the urine 
during pregnancy is of less serious import than under other 
circumstances, seeing that the great majority of such cases com- 
pletely recover after the birth of the child. 

In some cases of ascites albuminous urine seems to be due to 
the pressure upon the veins, for after tapping, the albumen 
ceases, while it reappears with the reaccumulation of the ascitic 
fluid. In forms of cardiac disease albumen in the urine seems to 
be due to impeded venous circulation. 

It has been suggested that spasm of the minute arteries caused 
by reflex nervous actions excited by poison in the blood may 
occasion such disturbance in the circulation in the kidney as to 
lead in some cases to the escape of serum. In cases in which 
the albumen in the urine depends upon obstructed venous circu- 
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lation, the amount often varies much at different times, from a 
very decided quantity to themerest trace. 

In treating cases depending upon pressure upon the large 
veins, we must endeavor, particularly if the patient is robust and 
his vessels full of blood, to reduce the quantity of blood in order 
to relieve undue tension, taking care not to reduce his strength 
more than absolutely necessary. Little exercise should be taken, 
but the patient should get as much air as possible without fatigue. 
Purgatives are of great use in many cases, but should only be 
given from time to time when there are indications of unusual 
accumulation or actual constipation. In some cases great benefit 
is derived from hydragogue purgatives, but such remedies should 
be prescribed with great care, and only in cases where the indi- 
cations in favor of their exhibition are very clear and decided. 

ALBUMEN IN THE URINE FROM PASSIVE CONGESTION OF THE 
CAPILLARY VESSELS OF THE KIDNEY. 

The capillary vessels of the kidney may become congested in 
consequence of general congestion of the vessels of various or- 
gans without any special change having previously occurred in 
the kidney itself. The renal congestion under these circum- 
stances would probably be due in part to the blood not having 
been properly changed during its passage through the lungs, 
liver, and other organs, in consequence of which it would not 
flow freely through the renal capillaries, and in part to changes 
in the nerve centres, induced by the altered blood, and the influ- 
ence thus indirectly brought to bear upon the renal circulation. 
The quantity of albumen in these cases is seldom very consider- 
able, and generally mere traces are present in the urine, and only 
for a very short time. As soon as the systemic circulation is 
relieved, and the blood is properly depurated, the circulation in 
the vessels of the kidney improves, the congestion ceases, and 
albumen no longer escapes. 

In pneumonia and some other inflammatory and febrile affec- 
tions there is not only a considerable degree of internal conges- 
tion, the veins and capillaries of nearly all the viscera and internal 
organs being filled with blood to extreme distention, but generally 
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speaking, important alterations, there is reason to think, have 
taken place in the albumen, and perhaps other constituents 
of the serum, whereby the fluid more readily permeates the walls 
of the capillaries than in its healthy state. Very slight disturb- 
ance in the circulation or in the composition of the blood may 
determine the escape of a little albumen into the urine. The 
practitioner must, therefore, be careful not to make too much of 
this fact when the escape of albumen occurs in the course of or 
follows an attack of acute disease, or he may cause needless 
anxiety to the patient and his friends, and perhaps be the means 
of serious and needless expense being incurred, as for sending 
the patient abroad on the supposition that he is suffering from 
chronic renal disease. Such serious view could not Ije justified 
by the results of experience, and could only be adopted from im- 
perfect knowledge. 

It is probable that albumen will be found in the urine for a 
few days in as many as 50 per cent, of all the cases of febrile 
conditions characterized by considerable internal venous con- 
gestion, with slowing of the circulation and stagnation of the 
blood here and there in the capillaries. 

It is doubtful whether the escape of albumen is due to a mere 
filtering through the vessels of the Malpighian body. Some think 
that albuminous fluid, instead of being reabsorbed by lymphatics, 
passes into the tubules. Others attribute the escape to dimin- 
' ished " vitality " of the capillary wall, in consequence of which 
not only serum but blood corpuscles pass through. The fact of 
the occurrence of cedema in anaemia and after excessive hemor- 
rhage, would seem to show that albumen may filter through the 
walls of the capillaries if the blood is poor and diluted. 

The presence of albumen in the urine cannot be explained by 
supposing the pressure upon the walls of the vessels is increased. 
Increased blood pressure alone seldom or ever causes albuminous 
urine or dropsy, but when there is congestion of the renal 
capillaries there must be increased pressure upon the walls of the 
small vessels of the glomerulus. Retardation of the circulation 
without pressure may cause the escape of serum from the blood. 
In the first place, increased pressure will not, in many cases, 
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satisfactorily account for the state of things. Indeed, there is 
great doubt whether any case of pathological hemorrhage is due 
to this circumstance only. In some of the very worst forms of 
capillary hemorrhage, as, for example, in some forms of fatal 
hemorrhage from the mucous membrane of the intestinal canal, 
so far from there being increased or indeed ordinary pressure, 
after the first few hours, there is considerably reduced pressure 
or no pressure at all upon the walls of the vessels. Neither do I 
think that the hypothetical factor, " diminished vitality " of the 
capillary wall, has anything to do with the result. The question 
of vitality of a capillary wall is purely conjectural. It has been 
put forth for the purpose of accounting for certain phenomena 
which may be more satisfactorily accounted for in other ways. 
I thin^ it would be as unreasonable to speak of the " vitality ' ' of 
a piece of the ligamentum nuchae, which has, perhaps, existed in 
the neck of an animal for twenty years, as the vitality of the 
elastic tissue of which the capillary wall is composed. The walls 
of capillary vessels may be torn, or may be caused to increase or 
diminish in thickness without assuming the vitality of their walls. 
Nor has it been in any way suggested what properties or powers 
are comprised in this term as applied to the walls of vessels. 
Indeed, the hypothesis of diminished vitality is of a purely fanciful 
and conjectural character, and must be discarded. 

Albumen, then, may be detected in the urine in many cases of 
pneumonia and pleurisy, especially when the inflammation is 
extensive. I have found it in the urine in bad cases of acute 
rheumatism, and especially when there was pericarditis, with 
pneumonia and pleurisy. In continued fever it is not unusually 
discovered in the urine. In puerperal fever it is often met with, 
and, as is well known, it is almost constantly present in cases of 
puerperal convulsions. Indeed, Dr. Lever failed to detect it in 
but one case out of fifty. 

Albumen is very commonly found in the first uripe secreted 
after the stage of collapse in cholera. In scarlet fever, in typhus 
and typhoid, in' erysipelas, in smallpox and in many other 
febrile and inflammatory conditions, albumen is often present in 
the urine for a few days. Its presence is probably due in part to 
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the passive congestion of the vessels of the Malpighian body and 
capillaries of the kidney, and in part to changes in the blood 
itself. 

In all such cases the free action of the kidneys is desirable, 
and, if there is no evidence of active inflammation in the organs 
themselves, should be encouraged. Even cases of double pneu- 
monia, in the course of which albumen is found in the urine, 
may do well if the kidneys can be got to act freely, and gener- 
ally the albumen ceases as soon as free diuresis and diaphoresis 
are established. There can be no doubt'that the prompt adop- 
tion of free elimination, which often saves life in these cases, 
rests upon the very secure basis of experience as well as reason. 
By free purgation many things which had been accumulating in 
the blood, and which tend to poison the nerve centres, are re- 
moved. The blood, in consequence, soon returns to its normal 
condition, in which it nourishes the tissues and oxidizes effete 
matters instead of checking action and allowing substances to 
accumulate which must destroy life if their proportion rapidly 
increases, even during but a short period of time. Dry cupping 
over the loins is sometimes almost immediately followed by free 
action of the kidneys and the quick removal of the noxious 
matters from the system, and the restoration of the normal func- 
tion of the tissues and organs. 

ALBUMEN IN THE URINE DEPENDING UPON CHANGES IN THE 

BLOOD. 

In some of the cases mentioned in the preceding sections, the 
escape of albumen from the blood is, no doubt, due as much to 
alterations in the composition of that fluid as to the other causes 
referred to. Albumen may appear in the urine, and be detected 
for a considerable period of time (two years or more) without 
the existence of renal disease. It is well known that the state 
of blood following exhausting' hemorrhages, which gives rise to 
oedema and various kinds of dropsy, also occasions, in many 
cases, the escape of serum from the renal vessels. After con- 
tinued fevers,, as well as intermittents, after extensive inflamma- 
tions of important organs, after severe febrile attacks, diphtheria. 
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and many exhausting diseases, the blood serum may become so 
much modified that it very readily permeates the vascular walls. 
Not unfrequently much blood extractive matter escapes in the 
urine as well as albumen. Little is known concerning the exact 
changes which take place in the characters of the serum in these 
cases, but the accumulation of water and chloride of sodium 
in the blood, which invariably occurs when the action of the 
kidneys is impeded, is, in itself, sufficient to account for the 
result, although, no doubt, many other as well as more import- 
ant alterations are induced. In many of these cases the extractive 
matters are considerably increased, and the substances which are 
dissolved by extracting the dried blood with boiling distilled 
water, are present in larger proportion than in health. 

Changes in the serum and in the blood itself constitute an 
important factor in determining the escape of serum, or of this 
and disintegrated blood corpuscles through the stretched and 
attenuated capillary wall in many forms of albuminuria, which 
changes probably have been going on, it may be for a consider- 
able time, before the escape of any albumen occurred. As is 
well known, dilution favors the escape of serum through the 
capillary walls. This dilution of the blood follows hemorrhage. 
In certain febrile attacks, not only does serum readily transude 
through the vascular walls, but the red blood corpuscles undergo 
rapid disintegration, and the products escaping with the serum 
stain the adjacent tissues. This escape is due rather to change 
in the blood itself than in the tissue which it traverses. Of those 
who are inclined to attribute the escape of the serum to some 
change in the tissues outside the vessels, and to regard this the 
starting point of the series of phenomena we are considering, 
not one has attempted to explain in detail the nature of the 
change he assumes, or to define with accuracy either the exact 
extra-vascular anatomical element in which, according to this 
hypothesis, the departure from the healthy action begins, or the 
precise character of the change itself. 

We must bear in mind that in many cases in which serum, 
without or with altered blood-coloring matter, escapes through 
the capillary walls, the masses of bioplasm or living matter — the 
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so-called nuclei of the capillaries — die and become disintegrated, 
and it is probable that the extravasation occurs at these points 
where there would, in fact, be little resistance, and in some 
cases, no doubt, actual apertures exist where the bioplast was 
situated. Through these openings matters from the blood would 
readily pass. In some cases of low fever the red blood corpuscles 
are rapidly disintegrated in great number, and the coloring 
matter is dissolved by the serum, which, in consequence, assumes 
a dull reddish color, sometimes intense enough to stain the tissues 
with which it comes into contact. 

The treatment of these cases resolves itself into the exhibition 
of iron and other tonics, in addition to an easily digestible and 
highly nutritious diet, with change of air, but little exercise, 
until the health is thoroughly re-established. In some of these 
cases the blood seems to coagulate very readily, and it is not 
uncommon to find that clots have formed in some of the veins 
of the extremities or in the small veins of internal organs. 
When this is the case, the patient must, of course, rest, but the 
more good air he gets the better. 

Various preparations of iron, and particularly the phosphates 
and the iodides, quinine and acids, liquor cinchonas, and other 
bitter tonics, cod-liver oil, pepsin if the digestive powers are 
weak, and occasional purgatives if the bowels are sluggish, are 
the principal remedies to be given in cases in which the albumen 
in the urine is to be traced to a low state of the blood. 

ALBUMEN IN THE URINE FROM AFFECTIONS OF THE MUCOUS 
MEMBRANE OF THE URETHRA, BLADDER, OR PELVIS OF THE 
KIDNEY. 

When only a small quantity of albumen is present in the urine, 
it may come from some part of the surface of the mucous 
membrane, where, from some cause, there is congestion of the 
vessels or superficial inflammation. Just as the surface of a 
cutaneous sore is moistened by albuminous fluid which transudes 
from the blood, a small quantity of serous fluid may be poured 
out upon the surface of a mucous membrane, which is the seat 
of ulceration or excoriation. Chronic ulceration may exist for 

K 
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many years, and during the whole time traces of albumen may 
be found in the urine derived from this source, and not in any 
way dependent upon renal disease or derangement. 

Urine which contains pus invariably exhibits traces of albu- 
men. In inflammation of the mucous membrane of the kidney 
with pus formation (pyelitis), of the bladder or urethra, traces 
of albumen are commonly found ; and when the proportion of 
pus is considerable, a very distinct precipitate is produced when 
the ordinary tests for albumen are applied. Great irritation 
and inflammation of the seminal tubes also occasion the escape 
of serum from the blood, as happens when other organs are the 
seat of corresponding pathological changes. 

In the case of urine containing pus, more albumen may be 
found in the supernatant fluid than can be accounted for by the 
quantity of pus present in the urine. In some of these cases 
the albumen is due to renal disease, associated with the vesical 
catarrh, but sometimes neither the facts nor the history of the 
case permit such a conclusion. Just as in catarrhal inflammation 
of the vagina, a considerable quantity of albumen may escape 
from the mucous surface at the time of the formation of the pus, 
so in some cases of inflammation of the bladder, an unusual 
amount of albumen filters through the walls of the vessels and 
becomes mixed with the urine, and it may be difficult to decide 
as to the exact nature of the case. Cases have come under my 
notice in which the undue amount of albumen was caused by 
the irritation excited by the presence of a calculus in the pelvis 
of the kidney, and I have met with more than one instance in 
which a considerable quantity of albumen in urine containing 
pus was found to be due to the presence of a papillary growth 
in the bladder. In some of these cases a considerable quantity 
of what appears to be closely related to pus, though not actual 
pus, is formed. In one case under my care, the bladder had 
been examined by an exploratory incision only six months before, 
.when it was ascertained that there was no stone, as had been 
suspected, nor any growth projecting from the surface of the 
mucous membrane within reach. The discharge came from a 
small growth situated in the fundus, which did not project much 
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from the surface of the mucous membrane. Cases then are met 
with, from time to time, in which a quantity of albumen, con- 
siderably in excess of the amount to be accounted for by any 
pus present in the urine, is found, but which are, nevertheless, not 
due to the existence of chronic renal disease. 

In some cases of slight superficial inflammation of the mucous 
membrane of the urethra, bladder and vagina, traces of albu- 
men are found in the urine. Such cases are particularly difficult 
to diagnose, for it often happens that there is no epithelium nor 
corpuscles of any kind present which will enable us to judge 
concerning the seat of origin of the albumen. The treatment 
of cases of pus in the urine has been considered und^r that 
head. Linseed tea and half-drachm doses of citrate of potash 
four to six times in the twenty-four hours are often useful. See 
page 164. 

ALBUMEN IN THE URINE FROM THE MENSTRUAL DISCHARGE. 

For some days after the cessation of the menstrual discharge 
a trace of albumen is sometimes found in the urine. Care must 
be taken not to mistake the state of urine present under these 
circumstances for that which is dependent upon chronic renal 
disease. In some of these cases there are no blood corpuscles 
whatever, and mistakes have been many times made. The 
escape of fluid containing albumen may continue during the 
interval between the catamenial discharge ; and the urine, no 
matter when it may be examined, will be found to contain albu- 
men. Not taking cognizance of this fact has led to serious 
error in diagnosis, and cases have been attributed to chronic 
renal disease, and the patient sent abroad and treated upon this 
supposition, although the kidneys were perfectly healthy. 

ALBUMEN IN THE URINE DUE TO THE ESCAPE OF BLOOD INTO 
THE URINARY PASSAGES OR FROM THE PRESENCE OF MORBID 
GROWTHS. 

Whenever blood is discharged into any part of the urinary 
tract, albumen is, of course, present in the urine. Bleeding may 
take place from any of the mucous membranes, hemorrhage from 
that of the nose being the most common form. The heraor- 



228 URINARY DERANGEMENTS. 

rhage in these cases is from capillary vessels, and generally only 
lasts a short time, except in persons who possess what is known 
as the hemorrhagic disposition or diathesis (haemophilia). Bleed- 
ing of the same kind may occur from the Malpighian vessels of 
the kidney. Albumen is, of course, present in the water, and 
occasionally in considerable quantity, and may persist for some 
weeks after the escape of blood has ceased. This form of simple 
hemorrhage not unfrequently alarms the patient and his friends, 
but it usually ceases after a few days, and perhaps never recurS; 

The diagnosis often long remains doubtful, and the case may 
be regarded for a time as some form of commencing renal 
disease, or calculus in the kidney, or some unusual form of inter- 
mittent fever or malignant disease. It is only by a careful 
consideration of all the circumstances of the case, and the pecu- 
liarities of the patient, that a correct conclusion as to its nature 
can be deduced. 

The escape of blood from morbid growths in the kidney and 
bladder has been considered on page 120, but the practitioner 
must remember that in some of these cases there is a little oozing 
of serum without any escape of blood corpuscles. I have seen 
cases in which the albumen in the urine was found to be due to 
this cause, and the nature of the case remained extremely obscure 
and doubtful for many months. 

ALBUMEN IN THE URINE FROM STONE IN THE KIDNEY, URETER, 
OR BLADDER. 

Albumen in the urine may be due to the escape of serous fluid 
only, or of blood from the vessels of the Malpighian body, or 
from the capillaries around the tubes, or from the vasa recta, in 
consequence of disturbance excited by the presence of renal 
calculus. The change may be due to an exceedingly small stone ; 
the pain and disturbance, the severity of the symptoms and the 
amount of albumen being in no way dependent upon the size of 
the concretion. These cases are sometimes mistaken for chronic 
structural renal disease, and possibly may have been treated for 
months or years upon this view. 

Concerning the precise way in which a renal calculus may 
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cause the escape of blood or serum only into the urine, there is 
much to be said. A small stone impacted in a tube, by the mere 
pressure exerted upon adjacent capillaries as it increases in size, 
might fully account for the escape of albumen. In some cases 
the concretion damages by compression many adjacent tubes, 
and causes the rupture of capillary vessels. The escape of blood 
takes place into tubes which may remain pervious below the 
point of injury. This blood passes into the pelvis of the kidney, 
and becomes mixed with the urine. There is reason to think 
that reflex irritation may not only cause congestion but actual 
rupture of the vessels of the Malpighian body. 

When traces only of albumen are present it is often most diffi- 
cult to decide whether the escape of serum depends upon the 
chronic structural changes consequent upon long-continued renal 
degeneration or upon the lesions in adjacent uriniferous tubes 
and vessels, caused by the pressure of a calculus. In some cases 
the symptoms are sufficiently marked to enable us to come to a 
decision, but not unfrequently in cases of renal calculus there is 
no pain sufficiently localized to indicate its seat or cause, and 
oftentimes the discharge of blood is very small, varying little in 
quantity from day to day, though continuous. Moreover, not 
only are casts often found, but in some cases of renal calculus I 
have known casts to be present in the urinary deposit for years; 
and casts containing minute cells of renal epithelium and granu- 
lar matter, such as are often detected in chronic cases of granular 
kidney, are not uncommon. One is more likely to mistake a 
case of renal calculus for chronic kidney disease, than a case of 
the latter for renal calculus. Although time is an important 
element to take into consideration in endeavoring to arrive at a 
decision, there are cases of renal calculus which have lasted for 
so long a time with little Or no change in the symptoms or in the 
character of the urine, that a mistake may be easily made. 

As regards the character of the urinary deposit the physician 
must, in doubtful cases, make frequent examinations — once a 
week or oftener for a time — and his opinion will necessarily be 
influenced by the following facts and considerations : If the 
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urinary deposit often contains dumb-bell crystals of oxalate of 
lime, more especially if these are sometimes found in small col- 
lections or aggregations, or if minute globular or oval grains 
(that is, very minute calculi) of uric acid are present in some of 
the specimens of the deposit submitted to examination, or minute 
masses of phosphate of lime, or of hardened grains of mucus 
and phosphate of lime, or minute collections of blood corpuscles 
and fibrinous matter, the presumption will be in favor of renal 
calculus. If uric acid or cystine, or amorphous granules of 
phosphate of lime be common, the same conclusion will proba- 
bly turn out to be' correct, especially if collections of epithelial 
cells from the pelvis of the kidney, or the ureter, or both, be 
often present in the deposit. 

On the other hand, if the substances referred to above are not 
detected, while, on frequent examination, we find casts present, 
and especially if the casts contain disintegrated epithelium, or a 
number of epithelial cells, or cells like pus corpuscles or leuco- 
cytes, or cells containing oil globules, or free oil globules in 
considerable number; if the casts, though perfectly transparent, 
are very narrow or very broad, the conclusion will be in favor 
of chronic renal disease. The casts present in cases of renal 
calculus, and they are common, appear to be composed" of a 
clear, mucus-like material, very different from the smooth hyaline 
matter of which the broad and narrow hyaline casts of chronic 
renal disease consist. "loo Urinary Deposits," PI. IV. 

As regards the density of the urine : If the specific gravity 
is usually high or about normal, the presumption will be in' favor 
of calculus; while, on the other hand, if it be nearly always 
low, I.OI2 or below this point, the fact, as far as it goes, will 
favor the diagnosis of chronic renal disease. In many doubtful 
cases it is very unwise to attempt to come to a positive decision 
as to the nature of the malady after only one examination of the 
case. Not only does the urine vary much in character, but the 
symptoms alter from time to time, and in doubtful cases the 
patient should be seen at short intervals. 

The general nutrition and aspect of the patient are important 
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elements in arriving at a conclusion, but I have seen many cases 
of renal calculus, and in both sexes, which have lasted for many 
years, and in which the emaciation was great, and the pallor and 
pinched appearance of the face were as marked as in advanced 
chronic albuminuria. In cases where there is no acute pain in 
one or other loin, there is often a dull aching which is intensely 
wearing to the patient. It may not amount to actual pain, but 
to mere uneasiness which the patient cannot forget, and which 
may trouble him day and night for years. Such suffering affects 
the bodily health, depresses the nervous system, and may render 
his life, for the time being, miserable. If he is so fortunate as 
to get rid of the stone, all is changed. His health is restored, 
and he feels himself a new man. This happy crisis may occur 
quite unexpectedly at any moment, but, alas, it is sometimes 
delayed for many years, and in some instances the patient dies 
of some very different malady, and carries with him to the grave 
the, it may be, very small and even microscopic stone still im- 
pacted in the same position it had occupied for years. 

A stone impacted in the ureter does not always occasion 
changes resulting in the escape of albumen or blood. But if 
the stone should be rough, with sharp spicules projecting from 
its surface, more especially if it undergoes slight alteration in 
position from time to time, the surface of the mucous membrane 
is scratched and abraded so that blood as well as serum will 
escape. 

A rough stone in the bladder may, by mere rubbing movements, 
give rise to congestion and inflammation of the surface of the 
mucous membrane, so that serum or blood may from time to 
time be discharged with the water. I think that in some cases 
the irritation of the epithelial surface causes an increased action 
of the cells, which results in the formation of an albuminous 
material as well as the increased multiplication of rapidly grow- 
ing bioplasts, and at length pus corpuscles. This subject is 
further discussed in Part IV, where also will be found some 
observations concerning the treatment of calculous disorders. 
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ALBUMEN IN THE URINE FROM ACUTE OR CHRONIC FUNCTIONAL 
OR STRUCTURAL CHANGES IN THE KIDNEY ITSELF. 

The kidney, like some other organs of the body, manifests 
great variability as regards the degree of its activity. It has 
been already stated that not only the quantity of urine secreted 
in a given time varies considerably during the twenty-four hours, 
but the amount of the principal constituents secreted is some- 
times very considerable, sometimes very small. It is not sur- 
prising that a gland which greatly varies in activity within the 
range of health should be somewhat easily deranged or seriously 
disturbed in its action when subjected to the influence of unusual 
conditions. 

As certain constituents normally pass from the blood through 
the capillary wall and are discharged in the urine, no wonder 
that under modified circumstances, and especially when the 
capillary wall is unduly stretched so that minute rents or fissures 
are temporarily made in it, other or all of the blood constituents 
should pass through. In renal disease serum may be present in 
the urine, or only some of its constituents in a high state of dilu- 
tion ; serum and fibrin with leucocytes, or in addition to these a 
large number of the red blood corpuscles. The conditions 
which favor the escape of blood constituents may be temporary 
or may become established, and last for many years or all 
through life. 

Regarding cases of albuminuria dependent upon changes in 
the kidney from the clinical point of view, the physician would 
divide them into two great classes. In one of these acute cases 
would be placed, while the other would comprise the chronic 
forms of renal disease. Acute albuminuria may end in recovery 
or in death within a very short period. Although some cases of 
chronic disease are ushered in by an acute attack, the great 
majority commence by changes so obscure and so slightly marked 
that disease may exist for many months or even years before it,is 
detected, and then its existence may be unexpectedly discovered, 
as, for example, when the person presents himself for examina- 
tion for life assurance, or for medical examination for the army, 
or for some other professional work in which strength, endur- 
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ance, and good health are absolutely essential, and every candi- 
date is therefore ordered to pass a careful medical examination. 

The difficulty of giving a. clear account of the structural 
changes of the kidney, as of many other tissues and organs, 
arises from the practical necessity of accepting or modifying a 
phraseology which when used is found to be so artificial, and so 
far removed from an accurate description of the changes as they 
occur in nature, that from the description given even by the 
highest authorities it would be impossible for the student to 
recognize the disease with certainty. So that besides studying 
the accounts given by authors, we, as learners, have to see actual 
cases which are diagnosed for us. For some time past efforts 
have been made by various writers to cornpensate for this defect, 
but from the very nature of the case with only very partial 
success ; and I fear the time is yet far distant when, from the 
descriptions only as given in books, an observer will be able to 
determine the nature of a disease .brought under his notice with- 
out previous study in the wards of a hospital, among the sick, 
and under the guidance of those who have already learned in like 
manner, from actual patients, to recognize disease, and have been 
instructed by trained physicians how to manage it. 

Each morbid change, notwithstanding that it has received a 
definite name, as though it depended upon one morbid process, 
is highly complex, and often made up of so many phenomena 
intermingling and as it were interlocking and sometimes mutu- 
ally disturbing one another, that although the actual working and 
the effects of the change may, as it were, be seen by the mind, 
their complexity baffles all attempts to describe them, and while 
no doubt much more information might be conveyed by series 
of drawings than has yet been rendered possible, the method is 
most difficult to carry into practice, and requires exceptional 
powers as well as great patience and unusual opportunities. It 
is, too, a most costly mode of recording observations and of 
conveying information. 

In the course of many chronic morbid changes, the process 
known as fatty degeneration is very prone to occur ; but any 
one who has studied the subject will not subscribe to the theory 
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that there is any close pathological connection between, say 
"fatty degeneration" of the liver, " fatty degeneration" of 
the kidneys, as met with in children and young people, and 
" fatty degeneration " of muscle, arteries, or nerves. Fatty 
matter, it is true, is present in all, but its pathological signifi- 
cance, as well as the mode of its deposition, is very different; 
the course of the diseases is different, and the three conditions 
are distinct as regards their origin and causation, as well as in 
the influence they exert upon changes in other orgaiis, and the 
duration of life, and also as regards the probability and possi- 
bility of improvement. The same kind of remarks would apply 
to many pathological processes, and the doubts and difficulties 
referred to tend, I think, to keep open and even widen the 
breach between pathological science and the detection and 
management of disease in the living. Although every now and 
then mistakes may be made as to the incurability of certain 
conditions, by erroneously connecting symptoms with assumed 
irreparable and irremediable morbid structural changes, no one 
can hope to be of real use as a practitioner until he has become 
well acquainted with the results of morbid changes as they are 
to be seen and studied in the tissues after death. Indeed, he 
will certainly be the best physician whose mind, stored with the 
results of observation, gives him the most accurate picture of 
the actual pathological changes which are proceeding, or which 
have already taken place in the tissues of the patient whose case 
is under investigation. The formation of a very clear mental 
picture is possible to very few. Never, probably, does it amount 
to an accurate representation of nature, but the approach is 
nearer, the greater has been the amount of minute painstaking 
observation and reflection exercised through life, and the greater 
the skill with which the facts interpreted by the mind have been 
grouped, and then reasoned upon and thought over. 

Clinical Significance of Varying Quantities of Albu- 
men in the Urine in Various Cases. — In the majority of 
cases in which the urine contains a very large quantity of 
albumen, and especially if the specific gravity be 1.020, or higher, 
and the urine of a dark brown or smoky hue, caused by the 
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action of the acid upon the coloring matter of the blood, the 
inference will be that the case is an acute one, and that this 
large quantity of albumen has not been passing away from the 
kidney for any length of time. In very many of these cases, . 
blood and numerous casts of the uriniferous tubes are present. 
Whenever blood escapes from any part of the kidney or mucous 
tract, albumen will, of course, be detected in the urine, for 
serum will obviously pass through fissures which permit the 
passage of leucocytes and red blood corpuscles. 

In the majority of cases in which the presence of albumen 
in the urine is due to structural changes in the kidney, the 
vessels of the Malpighian tuft doubtless form the precise seat of 
the escape of albumen ; but there are reasons for believing that 
serum sometimes passes from the capillaries surrounding the 
convoluted portion of the uriniferous tubes, and in some 
instances from those in contact with the straight portion 
("Archives of Medicine," Vol. I, p. 300). 

In chronic fatty degeneration of the kidney, there is often 
also a very large quantity of albumen, but the urine is pale and 
of low specific gravity. The history of the case, the appearance 
of the patient, the symptoms present, and the microscopical 
characters of the deposit, render it almost impossible to mistake 
a case of chronic fatty degeneration for one of acute inflammation 
of the kidney, caused by cold, or following scarlet or some 
other eruptive fever. 

If the quantity of albumen was small, amounting merely to 
milkiness or opalescence when heat was applied, or nitric acid 
added to the urine, and especially if the urine was pale and of 
specific gravity 1.012 or lower, we should be led to conclude 
that the lesion giving rise to the escape of the albumen was 
chronic. 

As a general rule, if, in a case of albuminous urine, the pro- 
portion of the urea to the other constituents of the solid matter 
turns out to be large, we should form a more favorable opinion 
than if the percentage of urea in the solid matter were very 
much less than in health. In the latter case, a great part of the 
renal structure would probably be involved; but in the former. 
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th^re would be reason to think the disease had so far only 
affected a small number of the secreting tubules. Many excep- 
tions to these general statements are, however, met with in 
practice. In short, we must not permit ourselves to form an 
opinion upon the characters of the urine only, but must consider 
all the facts in connection with each individual patient. Patients 
have passed small quantities of albumen in the urine for many 
months, and yet it has entirely disappeared. In other cases, the 
progress of the disease is exceedingly slow. I have known a 
man pass urine of the character above mentioned for upward 
of twelve years ; and I believe- that in some cases this goes on 
for twenty years, or even longer, and the patient at last dies of 
some other malady. If organic disease of one organ of the 
body progresses so very gradually that ample time is allowed for 
alteration in the activity of- other functions to take place, the 
duration of life may not be affected ; and if the patient lives under 
really favorable circumstances, he may long outlive persons who 
were in good health some years after he became the subject of 
fatal organic disease. It must, however, always be borne in 
mind, that such persons are more likely to suffer from exhausting 
influences, cold, fatigue, etc., than others in whom the kidneys 
are healthy, and, therefore, they should always place themselves 
under medical supervision. 

On the Nature of Structural Renal Changes. — Before 
we can decide upon the nature of many morbid processes, we 
must ascertain what was the exact change which constituted the 
first departure from the normal state, for this was the true start- 
ing point of the derangement or disease, and we must make out 
which of the many textures present in the organ was the particu- 
lar one first affected. Of late years far too great an importance 
has, in my opinion, been given to the interstitial tissue — many 
pathologists having apparently satisfied themselves that it is in 
this interstitial connective tissue that many morbid changes really 
begin. Thought has for some time been running along the lines 
long ago laid down in favor of the paramount importance of 
what was called intercellular substance supposed to be deposited 
from the blood, and subsequently by the suggestion of the very 
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important part supposed to be played in the process of inflam- 
mation by the so-called connective-tissue corpuscles. 

In the acute and chronic changes in the kidney an importance 
has been given to the insterstitial tissue, which I for one cannot 
allow that it deserves. The conclusions rest, in part, upon 
theoretical grounds, and in part upon observations made upon 
specimens of organs in very advanced disease, which have been 
for the most part mounted in Canada balsam, a method which 
is quite unfitted for researches having for their object the deter- 
mination of the real nature of the changes which occur in tissue 
elements in disease. 

The nucleated fibrous tissue which is supposed to support 
every uriniferous tube and every Malpighian body is one of those 
many inventions which has retarded, and seems likely to con- 
tinue to retard, physiological and pathological progress. This 
fancied supporting framework of intertubular fibrous or connect- 
ive tissue has led to the superposition of hypothesis upon hypo- 
thesis, until a purely artificial pathology, based upon tissues and 
processes which do not exist in nature, has been built up. The 
tissue itself is differently described. According to some authori- 
ties it is a firm framework of fibrous tissue, while by others it is 
spoken of as clear and transparent, translucent, structureless. It 
is said to be of definite structure, and to be composed of indefi- 
nite connective tissue. It is, however, certain that at an early 
period of development, when the tissues are soft and more in 
need of support than at any other time, it is absent. In inflam- 
mation the so-called nuclei of this supporting framework of 
connective tissue are said to be intimately concerned. The 
fibrous tissue is increased, according to some, in consequence of 
hypertrophic changes, while by others it is supposed that the 
lymph exuded from the blood is the source whence the fibrous 
tissue is eventually derived. In any case there is an increase of 
the fibrous tissue which, as time goes on, condenses and con- 
tracts, and constricts the uriniferous tubes and vessels so that 
they are caused to waste and to undergo other pathological- 
changes, such as fatty degeneration and granular or fibrous 
alteration. The consideration of these changes has led to the 
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division of renal diseases into two classes, according as the 
secreting tubes or the intertubular connective tissue is the seat of 
pathological change. 

Although such an arrangement may be supported by appeal to 
the pathological alterations in structure observed in some forms 
of renal disease, it 'is too arbitrary and artificial to be accepted 
as satisfactory or final. The cases which are regarded as exclu- 
sively due to intertubular changes often exhibit evidence of tubal 
alteration, while the tubes themselves are seldom exclusively 
affected. In both classes the starting point of renal change is 
the cells, and the degree of disturbance occurring in them may 
determine whether there shall be slight or considerable inter- 
tubular alteration. It seems to me that any classification founded 
upon such principles is open to the objections which attach to 
the old division of inflammation into purulent and plastic, or 
suppurative and adhesive, or the modern catarrhal and croupous. 
The differences do not depend upon differences as regards the 
inflammatory process itself, but are determined rather by the 
particular tissue affected, and the extent to which the inflamma- 
tory process is carried, or to its intensity. 

In endeavoring to determine the nature of the initiatory changes 
in renal disease, I think the interstitial matter may be entirely 
left out of consideration. The changes begin in the cells of the 
uriniferous tube or in the blood. It is doubtful whether the 
interstitial matter which does exist in the adult, and which in- 
creases as age advances, takes any active part in the changes 
which occur, for the pathological actions may run their course at 
an early period of life, before any such tissue is formed, and in 
animals where it cannot be demonstrated. 

I attach immense importance to blood composition and blood 
change in inflammatory diseases of various organs, and believe 
this to be the true origin of most acute inflammatory diseases. 
In all fevers and most acute inflammations blood change precedes 
the characteristic phenomena. Blood change is the starting 
point, and may be looked upon as the cause of what follows. 
The other factor must be some unusual "tendency" or "sus- 
ceptibility," or inherent weakness or developmetal defect of the 
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particular organ which is the subject of attack. It is in this way 
I should venture to answer the difficult question which presents 
itself for solution in so many cases. Why, for example, is the 
lung the organ involved in one case, the kidney in another, the 
stomach, the intestines, the liver, in others? In contagious 
fevers the poison gets into the blood and works changes therein; 
nay, in the case of many the poison germ itself will be inopera- 
tive unless some prior changes in the individual's blood shall 
have prepared the circulating fluid for its reception and nutri- 
tion. I feel convinced that if only the blood could be kept 
right, thousands of serious cases of illness would not occur, 
while- 1 am of opinion that the persistence of a healthy state of 
the blood is the explanation of the fact that many get through 
a long life without a single attack of illness of the class under 
consideration, although they may have several weak organs. 

If the renal epithelium be unequal to the work assigned to it 
in cases of physiological pressure, the circulation of the sur- 
charged blood in the vessels is slowed, distention of the capilla- 
ries occurs, thinning of their walls, and escape of liquor sanguinis 
with multitudes of bioplasts. These last grow and multiply in 
their new situation outside the capillary walls, and are the agents 
concerned in the development of the fibroid material which 
gradually accumulates. Now could the renal epithelium have 
adequately discharged the extra work put upon it the blood 
would have been depurated at the proper rate, free diuresis 
would have occurred and all would have gone well ; or if at the 
right moment free purgation or active diaphoresis had been 
adopted the same effect would have been produced. An altered 
state of blood, a departure from the normal physiological con- 
dition, and a disturbed state of action of the bioplasm of an 
organ due to inherent weakness, often hereditary, sometimes of 
developmental origin, will enable us to adequately explain the 
first step in many forms of acute and chronic disease. In acute 
renal inflammation the blood change seems to be the first alter- 
ation, the epithelial failure next in order, and the exudation or 
effusion of matters interstitially the third. This last may occur 
or not, according to the intensity of the disturbance. In. an 
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attack of acute nephritis there seems to be rather sudden stretch- 
ing of healthy capillary vessels almost to bursting. No blood 
necessarily escapes. The distention may be merely temporary, 
and may gradually subside without anything more serious than 
the escape of a certain quantity of serum. Or the stretching 
may be carried to a degree sufificient to allow of rents or fissures 
being formed, through which many blood corpuscles may pass, 
the vessel nevertheless returning to its former condition, perhaps, 
in a few days, just as when hemorrhage takes place from the 
capillary vessels of the nose, lung, or stomach, in certain cases. 
In chronic nephritis slow changes take place, not only in the 
capillaries, but in too many cases in small arteries ; changes 
affecting the nerves and the muscular fibres of the vessel, and 
preventing their physiological action. Gradual filtering through 
all the renal tissues of a weak solution of albumen, which finds 
its way at frequent points into the tubes, accurs. The renal 
changes in both chronic and acute affections seem to commence 
in the epithelium lining the convoluted part of the uriniferous 
tubes. 

ACUTE INFLAMMATION OF THE KIDNEY. 

Although an acute attack often initiates chronic renal disease, 
the practitioner must bear in mind that happily by far the 
greater number of cases of acute renal inflammation, whether 
coming on from exposure to cold, or following scarlatina or 
other febrile condition, quickly recover. 

There is no more reason to suppose that in the majority of 
these cases the renal structure is permanently injured than there 
is for concluding that the lung tissue is necessarily damaged by 
an attack of acute pneumonia, or the pleura or the pericardium 
by inflammation of these structures. In many cases, undoubtedly, 
the inflammation does result in structural change, but not neces- 
sarily so. The inflammation, after having lasted for a time, may 
cease, or as we say, resolve, effused and formed products be ab- 
sorbed, and the membrane return to its normal state. Both kid- 
neys may be the seat of violent inflammation which may continue 
for some time, and the organs regain their normal state without 
having undergone the slightest damage. So, also, there may be 
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complete recovery from an attack of acute dropsy, or dropsy after 
scarlatina, without any permanent tissue change. The patient 
after recovery would be as likely to live as long, and in my 
opinion, his life might be considered as safely assurable, as if he 
had never had an attack. 

With regard to acute inflammation of the kidney, as of many 
other organs, there has always been the question still undecided, 
where does the pathological change begin, which structure, 
which anatomical elements are the first to suffer derangement ? 
Nor is it possible, in the existing state of knowledge, to give a clear 
and unqualified answer to these questions. As already stated, I be- 
lieve that in some cases the true cause of the first change exists 
in derangement and alterations in chemical composition of the 
blood, and that in others, the gland structure, the epithelium, 
is primarily at fault. Of the last cases most are to be attributed 
to aberrations at an early period of development, resulting in 
imperfect or weak action, and a few, perhaps, to what was 
originally normal cell structure being long influenced by adverse 
conditions operating on the gland itself, and affecting the nerves 
or the distribution of the blood. Lastly, some cases of sudden 
disturbance of renal action, usually included, on account of the 
symptoms, in the category of inflammatory diseases, commence 
in deranged nervous action, and are caused by some sudden and 
important disturbance in the ganglia which govern renal action ; 
the nerve derangements themselves, perhaps, resulting from 
changes higher up in the nervous system. 

As regards the precise seat of the escape of the serum or of 
the blood there has been much difference of opinion, but at least 
as to the blood there is no room for doubt that the vessels of the 
Malpighian body are those from which the blood is discharged 
into the uriniferous tube. Look at the large quantity of albu- 
men in the urine in cases of acute dropsy, and dropsy after 
scarlatina. Consider the fact of the almost constant presence of 
blood, the presence of blood and its accumulation, filling and 
blocking the convoluted portion of the uriniferous tubes, as 
demonstrated in case after case where death has occurred early 
in the attack, and then say whether we are not forced to accept 
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the conclusion that the albumen and the blood escape from the 
vessels of the Malpighian body. The evidence allows no other 
conclusion. But as regards the cause of the escape and the pre- 
cise changes which end in the discharge of the blood, we have 
yet much to learn. It has bsen shown by Dr. Mahomed that 
there is increased arterial tension, and that haemoglobin some- 
times transudes through the vessels into the urine some -time 
before the occurrence of albuminuria, and this condition of in- 
creased tension is usually preceded by constipation. After scar- 
latina it would therefore seem to be prudent, in order to prevent 
the occurrence of albuminuria, to give purgatives. The judicious 
use of these remedies is very likely to prevent an attack of acute 
renal inflammation. 

It is probable that when the inflammatory state is about to be 
established the epithelial cells of the kidney fail to separate, as 
fast as they are presented to their influence, the urinary constitu- 
ents which have already unduly accumulated in the blood, the 
epithelial cells enlarge, the blood passes more and more slowly 
through the capillaries, and at last scarcely moves. The vessels, 
after being for some time much distended, allow serum to tra - 
verse their walls, and in many cases more o.r less blood escapes. 
The bleeding is often followed by relief, the secreting cells dis- 
charge their superabundant accumulation and diminish again in 
size, more fluid passes down the tubes, the blood is depurated 
by the increased activity of the cells, and the patient's condition 
soon exhibits a change for the better. In some cases, however, 
this favorable alteration does not occur. The exudation poured 
out, and which collects between the capillary vessels and the 
tubes, is considerable. The colorless blood corpuscles or parti- 
cles of living matter detached from them grow and multiply. In 
this way a large number of living particles growing and multi- 
plying, with much albuminoid matter, gradually occupy the 
spaces between the tubes and vessels, compressing them more or 
less, and no doubt causing important changes in the gland by 
the influence exerted upon the nerves, many fine fibres of which 
run among the tissues. The new particles resulting from the 
growth of the bioplasts are sufficient to cause considerable en- 
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largement of the kidney, and from the nature of the patho- 
logical change it must be obvious that if recovery occurs it must 
take place slowly, because the absorption of the matters poured 
out can only be effected very gradually, while if actual fibrous 
tissue has been formed it is doubtful whether the absorption of 
more than the fluid in the interstices of the fibres is possible. 
Damaged as the natural healthy structures must be by the changes 
referred to, it is not surprising that degenerative processes should 
follow such an attack. The tubes, with their epithelium, may 
shrink considerably in diameter, and some of the capillaries may 
shrivel. The interstitial exudation, as already hinted, undergoes 
complex changes which result in its contraction in bulk. The 
watery matter is absorbed, the soft fibroid tissue first formed 
probably undergoes diminution in bulk, and gradually shrinks. 
In time the kidney contracts to half its size, or even less than 
this, and may after years present the usual characters of ordinary 
granular kidney. 

What is the origin of the particles which are found in such 
numbers, and which there can be no doubt are the agents con- 
cerned in the production of the interstitial material ! That 
these particles consist of living matter there can be no question 
whatever, but as to their origin there may be much difference of 
opinion, since they may result i. From the growth and multi- 
plication of the "nuclei" of the interstitial tissue held by many 
to be present as a necessary structure in the healthy kidney. 
2. From the growth and multiplication of particles of living 
matter which have passsed through fissures in the walls of the 
stretched and distended vessels from the blood, or partly from 
this and partly from the first process. 3. From the aggregation 
of minute particles suspended in the exudation. The second is 
the view concerning the origin of these bodies which I accept 
as the correct one ; the third I consider quite untenable. 

CHRONIC INFLAMMATION OF THE KIDNEY, WITH ENLARGEMENT. 

In ordinary attacks of acute inflammation probably very few 
of these particles of living matter pass through from the blood, 
and relief is afforded before these can grow and multiply, but 
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occasionally it happens that the circumstances favorable to their 
escape from the blood persist for a considerable time, in which 
case serious if not irreparable damage to the secreting tubes 
results. Sometimes, indeed, the bulk of matter resulting from 
the multiplication of the living particles and the matter formed 
by them is considerably greater than that of the original tubes 
and vessels around which the formation has taken place. 

It is probable that minute particles of living matter were 
actually growing and multiplying in the blood long before the 
attack commenced. A careful consideration of the probable 
changes in the blood antecedent to the attack leads to the sug- 
gestion that it might have been prevented if suitable means had 
been taken at this early period to favor the removal of accumu- 
lated products from the blood. 

The form of slow inflammation with enlargement above referred 
to, no doubt often succeeds an attack of acute inflammation of 
the kidney, but it may come on gradually, without any acute 
symptoms at all. In many of those cases where we meet with 
rapid enlargement of the liver from injudicious living, in men of 
from thirty to fifty, the kidneys are often also affected with in- 
flammatory enlargement, I believe, of this nature, and when 
death takes place within a few months of the first appearance of 
albuminous urine, the kidneys may be found to be much larger 
than natural. The epithelial cells are large, granular, and opaque, 
those in some of the tubes being here and there affected by fatty 
change. This change is sometimes limited to a convolution or 
two, but sometimes many adjacent tubes are affected for a con- 
siderable part of their length. 

If the patient lives, the kidneys, like the liver, gradually de- 
generate and waste, and at last present examples of the snjall 
contracted kidney with its degenerated tubes, reduced cortical 
structure, and wasted vessels, the last change affecting not only 
the small arteries of the kidney, but those of the body generally. 
I do not think that even in the majority of cases the small con- 
tracted kidney js preceded by an enlarged and inflammatory 
condition of the organ. I think that the kidney may pass, so to 
say, direct from its normal condition to a state of condensation 
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and contraction, or, from increased work being suddenly thrown 
upon it, may first enlarge and then subsequently undergo con- 
traction. 

There is also the question of the interstitial origin of the. disease 
to be considered. Why should we suppose that any form of 
inflammatory renal disease begins interstitially ? No doubt the 
intercellular-substance-deposition hypothesis and the connective- 
tissue-corpuscle theory lent support to the view of the occurrence 
of intertubular inflammation as distinct from epithelial or ca- 
tarrhal inflammation, but both these views seemed to be very 
artificial, and neither was adequately supported by the results of 
observation. In most of the cases in which the inflammatory 
change seems to be mainly interstitial the epithelium was probably 
affected first, but as I have already remarked, the first change in 
order is in the blood, the second epithelial, and the third 
interstitial. 

CHRONIC WASTING OF THE KIDNEY, WITH CONTRACTION. 

The gradual wasting, contraction, and condensation of the 
structural elements of the kidney is by far the most common form 
of disease which seriously deranges the action of the organ, and 
which results at length in its irreparable damage and destruc- 
tion as a secreting organ. These changes are associated with, 
and sometimes are the cause of, changes in the structure of the 
walls of the small arteries and capillaries affecting the nutrition 
and action, it may be, of all the tissues of the body. 

This chronic wasting of the renal structure seems to be, at least 
in many instances, a consequence of the state of system which 
induces gout, and is often associated with other effects of long 
. continued alcohol taking and irregular living, both as regards the 
quantity and nature of the food and the time of taking it. A 
form of the affection accompanies degenerations of various tissues 
which result from chronic poisoning by lead. But occasionally 
the disease is met with at so early an age that it cannot be ac- 
counted for by any of these circumstances, and must be attributed 
to developmental defects, or to pathological changes occurring 
during intra-uterine life. Cirrhosis of the liver is another 
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Structural disease of middle life and old age which also occa- 
sionally occurs in early childhood. But although it may be re- 
garded as certain that the degenerative changes above referred 
to are . favored by high living, and particularly by indulgence 
during several years in regular alcohol taking, even though it 
is not carried to excess, I have seen it in many healthy-look- 
ing men between sixty and seventy whose mode of life had been 
healthy from the first, and who had never exceeded in any way. 
I think that in not a few of these cases the result of the disease is 
due to inherited predisposition, a circumstance which probably 
plays a far more important part in the causation of many diseases 
than is generally supposed. 

In some cases chronic wasting gradually succeeds to an attack 
of acute renal inflammation with great enlargement. Some have 
held that this is invariably so, but there can be little doubt that 
a kidney may very gradually pass from the healthy into the 
chronic condition of gradual wasting and condensation without 
there having been any enlargement at any period of the disease. 

The general contraction, the wasting, the shriveling and 
shrinking and reduced activity of the secreting structure, the 
increase, as we say, of the interstitial connective tissue, which 
takes place in advanced age, may be regarded in the main as a 
normal process of degeneration, but which occurs at a much 
earlier period of life in some persons than in others. A cor- 
responding series of phenomena — condensation and contraction 
and diminished function — may be watched, proceeding slowly 
in some, quickly in others, but going on in all in other textures, 
notably in many parts of the muscular and nervous system. But 
I believe the change in question is more correctly regarded as a 
degeneration than as a chronic inflammation. What was once 
active muscle, or nerve, or gland tissue, is becoming, or has 
already become, what we call connective tissue. But this so- 
called connective tissue is probably more truly the insoluble 
debris of textures which have ceased to be active, and have 
wasted, leaving behind this fibrous-looking residuutn, consisting 
of material not to be absorbed or removed, and which in years 
or in decades becomes further condensed and contracted, but 
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which remains to the end, useless and passive, but serving to 
mark the situation where once perpetual change and never- 
ceasing activity prevailed. The rate of the degenerative process, 
and, as I have said, the periods of life at which it begins, are 
indeed very different, and I have no doubt whatever it may be 
accelerated or retarded — retarded by good management, even in 
those who unfortunately inherit, it may be, through several 
generations, an inveterate proneness to reach full development 
at a too early period of life, and to begin to decay many years 
before the degenerative changes in the tissues should have 
commenced. 

It is here that the results of scientific work and thought may 
be of the greatest practical benefit, for what can be of more 
consequence or of higher advantage than to ward off, or retard, 
or render slower than they would otherwise progress, the in- 
herited tendencies to early degeneration ? That if permitted 
we can, in many instances, do this I have no doubt. When such 
tendencies have been manifested in one generation, what can be 
more in accordance with common sense and the teachings of 
physiology and pathology, than to allow the physician to do 
all he can to place the rising generation undeT circumstances 
more favorable to their health and vigor than those to which 
their predecessors had been exposed. No doubt it will be seldom 
indeed that we can make a strong, vigorous man out of a weakly 
child of bad inheritance, but we can do much in the way of 
improving his health if only we are permitted to do so. Early 
deaths may have occurred in the family, and but too often the 
survivors share the same fate ; frequently, it must be admitted, 
in consequence of their willfulness, obstinacy, and reckless 
disregard of advice, patients actually encourage the changes 
we would avert or retard. Few parents allow us to advise 
them concerning the general management of their children, 
unless there is decided illness; fewer still consult us as to the 
right course to be pursued during youth, and perhaps fewer can 
bring themselves to seek advice during the strength and vigor 
of manhood ; and of these few, it is to be feared not many 
follow the advice given, or allow their conduct or their work to 
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be influenced by health considerations. The victims of tissue 
degeneration, it is true, will do anything we advise, after the 
pathological changes have commenced in earnest, in order to 
keep themselves alive as long as possible. That we can materially 
help seriously damaged organisms to live on, there is not the 
smallest doubt, though for people to alter their conduct, to 
regulate their mode of life, to exercise the self control necessary 
to retard the progress of degenerations, is sufficiently difficult 
and exceptional, and few can be persuaded to alter the course 
they have been obliged to take or have selected for themselves, 
in degree sufficient to produce the desired result. 

There are few facts in connection with chronic disease of the 
kidney which are of such consequence in helping us to form a 
judgment as to the extent and degree of degeneration which 
may have already occurred, and the probable duration of life in 
a given case, as the quantity of urea, uric acid, and other 
organic matters, passed in the twenty-four hours. The amount 
of these often varies greatly during the progress of the disease, 
rising when improvement occurs, falling when the patient gets 
worse. It is important for the physician to ascertain the amount 
of urine passed in the whole period of twenty-four hours, because 
the proportion may vary greatly in the several quantities of urine 
passed during the day and night. By making observations -at 
intervals of a few months, upon a portion of the whole urine 
collected during the twenty-four hours, we are sometimes able 
to form a tolerably correct estimate as to the probable rate of" 
progress of the disease, and the duration of the patient's life. 

SYPHILITIC RENAL DISEASE. 

Of all forms of albuminuria that have come under my 
observation, this has proved the most tractable, or I might 
say curable, for, unquestionably, many cases of very serious 
albuminaria, with extensive anasarca, have completely re- 
covered, notwithstanding the illness had lasted for two years 
or longer. In these cases the amount of albumen may reach 
two-thirds or more of the bulk of the urine tested. The specific 
gravity is usually 1.020 or higher, and the quantity of urea 
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not less than that found in healthy urine. If we regarded 
symptoms only, cases of albuminuria which depend upon syphi- 
litic disease would seem to be among the most serious forms of 
renal disease. The dropsy is often excessive. Heart and lung 
complications are frequent. The stomach is often much 
disturbed, and sometimes uraemia seems likely to destroy life. 
And yet these cases are seldom fatal. Indeed, in many we may 
promise early improvement, and if not actual cure, certainly 
mitigation of the most serious symptoms, within a short time. 

As regards pathological changes due to syphilis, it may be 
remarked that while on the one hand they are of a very per- 
sistent character, and last in some instances for many years, 
ceasing, perhaps for a time, and then reappearing in the same 
or in other tissues, syphilitic deposits are undoubtedly more 
amenable to remedies than ordinary chronic inflammatory 
thickenings, contractions, or deposits, or amyloid or cancerous 
changes. It is remarkable that the organs of the nervous system, 
many of the glands, especially the liver, are more seriously, and, 
I think, more permanently affected by deposits of a syphilitic 
character than the kidneys. I have no explanation to offer of 
the fact, but I have certainly had undef observation more cases 
of syphilitic disease of the kidney in which permanent benefit 
has resulted from treatment, than I have met with among cases 
of syphilis affecting other organs of the body. As compared 
with other cases of albuminuria depending upon chronic renal 
disease, I look upon those depending upon syphilis as by far the 
most hopeful. Not a few of the cases occurring in people under 
thirty completely recover, and even in bad cases occurring after 
that age the grave symptoms often cease, and the albumen falls 
to a mere trace, which may continue through life, varying, from 
time to time, in amount, according as the patient manages him- 
self wisely or injudiciously. The general health, the strength, 
the look of the patient are less affected in syphilis than in other 
chronic diseases of the kidney, and on this account cases may 
be easily overlooked in the early stages. 

Although tumors and gummata of syphilitic nature are found 
in the kidney, I think that most of the cases of albuminuria of 

L 
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syphilitic origin that come under notice are due to changes 
closely allied to those which occur in chronic inflammation with 
enlarged kidney, which has been considered to be interstitial or 
intertubular in its origin ; but the particles of bioplasm are of 
peculiar, and, as is said, specific character. These particles of 
syphilitic bioplasm are small and granular, but I know of no 
means by which they can with certainty be distinguished from 
the particles of bioplasm which grow and multiply interstitially 
in ordinary inflammation. It is probable that these particles of 
living matter, like those in ordinary inflammation, after growing 
and multiplying for a time, die, and undergo disintegration and 
liquefaction. The state of blood which results from the long- 
continued introduction of small doses of mercury and of iodide 
of potassium, no doubt favors the death and disintegration of 
these particles, and promotes the absorption of the resulting 
products. 

ALBUMEN IN THE URINE DEPENDING UPON FATTY DEGENERA- 
TION OF THE KIDNEY. 

The opinion has been expressed by some that fatty kidney 
is invariably preceded by ordinary inflammation with enlarge- 
ment ; that the fatty degeneration constitutes a secondary 
series of changes which may be succeeded by wasting, or may 
destroy life before attaining this stage of pathological de- 
generation. That this is correct in some instances there is 
no doubt, but in the opinion that the large, white, fatty kidney 
occurring in children and young people is invariably the result 
of acute inflammatory affection I cannot concur, for one often 
sees cases where the change has gradually proceeded for many 
years without any acute or sudden derangement of the health 
from first to last. 

In several forms of renal disease, with the exception of amy- 
loid kidney, fatty degeneration affecting some of the epithelial 
cells as well as the walls of the capillaries and other tissues, is 
very frequently observed, and in varying degree. There is, 
however, one form of disease to which the term " fatty kidney" 
is properly applied. It occurs, for the most part, in young 
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people, is probably developmental in its origin, and in all but a 
few exceptional cases, in which only a portion of the kidney is 
involved, is fatal, generally within four or five years from its 
commencement. The urine of these cases contains usually a 
large quantity of albumen, generally amounting to a third or 
haff the bulk of urine subjected to-the influence of heat or pre- 
cipitation by nitric acid. The urine is pale and of low specific 
gravity, from 1.005 ^^ i-°iS- There is usually a whitish deposit, 
which gradually subsides, and is found, upon microscopical ex- 
amination, to consist of tube casts containing oil globules and 
epithelium filled with oil globules, free epithelial cells and free 
oil globules, and small collections of the same. As these cases 
cannot be cured, all we can hope to do is to retard the progress 
of the disease, and prolong life for a time. As the disease ad- 
vances, the blood becorries poor in red corpuscles, and the sur- 
face pallid. Dropsy supervenes, and as time goes on the patient 
suffers from distressing vomiting, and death sometimes results 
from exhaustion, sometimes from uraemia and coma, and is some- 
times accelerated by the occurrence of pericarditis ; occasionally 
the case is complicated by the occurrence of pneumonia or 
pleurisy, or both. 

Fatty kidney is a very fatal form of kidney disease. I must, 
however, state that recovery occurred in two cases (girls under 
twelve), in which all the symptoms of large, pale, fatty kidney 
were most marked. The urine contained a large quantity of 
albumen and numerous casts containing oil and free cells crowded 
with oil globules. There was general dropsy with vomiting and 
pallor, lasting for several months. Preparations of iron were 
given in both these cases, and after the lapse of five or six 
months the patients began to improve. In these cases and 
others of the same kind to which my attention has been drawn, 
I think that probably only a portion of one kidney was affected, 
and that as the general health improved, the fatty degeneration 
ceased to extend. The tubes already affected probably slowly 
wasted, their place being taken by new tubes which were gradu- 
ally developed. Although it would be unreasonable to suppose 
that where the renal structure generally of both kidneys was 
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the seat of fatty degeneration, recovery might occur, it is cer- 
tain that in many cases the morbid change begins in one part 
and slowly progresses. If, therefore, the condition is detected 
at the commencement, and the state of the patient's general 
health can be completely changed, it is reasonable to suppose 
that the disease may be arrested, the disintegrated secr^ng 
structure replaced by new tissue, and even complete recovery 
take place. 

ALBUMEN IN THE URINE DEPENDING UPON AMYLOID OR 
LARDACEOUS KIDNEY. 

In waxy amyloid, lardaceous or albuminoid degeneration, 
we hav-e a series of very remarkable morbid changes, the origin, 
causes and precise nature of which are still obscure. The 
kidney is larger than normal, having' on section a peculiar 
transparent appearance, the cortex pale, the pyramids dark, 
in consequence of the vasa recta and the veins being in- 
jected. The texture is firm and brawny looking, giving the 
idea that the tissues are suffused with transparent material. 
The surface of a section becomes white on being moistened with 
nitric acid, from the large quantity of albumen present. Iodine 
exhibits a peculiar reaction, and stains all the tissue of a deep 
brown color. The transparent amyloid matter which gives 
these reactions is deposited first in connection with the smaller 
arteries, and particularly the vessels of the Malpighian body, the 
coats of which are in consequence much thickened, irregular in 
their outline, and having their calibre in some places much 
reduced ; while in others the tube seems to be dilated. The 
tubes are very tortuous, and one branch can sometimes be fol- 
lowed for a long distance as it twists about in the semi-trans- 
parent tissue. The loops of the vessels of the Malpighian bodies 
are early affacted, but the capillary walls are also thickened 
from the deposition of the same substance, and as the disease 
advances, every part of the renal tissue becomes infiltrated. The 
epithelium of the tubes is altered, and a quantity of the glistening 
material often occupies the cavity of the tubes, aind escapes from 
time to time as long, elongated cylindrical casts, around which 
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new layers are deposited as they pass downward toward the 
pelvis of the kidney. Several have been figured in " loo Urinary 
Deposits," PI. IV, Figs. 49, 50. The tissue of the tubes, like 
that of the vessels, becomes stiffened by the deposition of the 
transparent matter, and the tubes are, therefore, freely open for 
the passage of casts, or any exudation that may be poured out. 
The morbid change affects other organs, and the liver and spleen 
usually exhibit the morbid change in remarkable degree. They 
may attain a large size, and not unfrequently before the kidneys 
begin to be invaded. The vessels of the Malpighian body seem 
to suffer first, and from the appearances resulting, it is probable 
that the glistening substance is deposited as the fluid which holds 
it in solution gradually filters through the tissue. 

At first there is no oedema, either of the most dependent part 
of the body or of any tissue, but as the disease advances it 
appears and gradually extends. Many of the textures become 
infiltrated with fluid, and in the liver all the tissues suffer from 
its presence. The hepatic tissue occupies a greater bulk than in 
the normal state, and its specific gravity is lower than that of 
healthy liver. Ascites not unfrequently appears, and in some 
cases fluid accumulates to a very great extent. The quantity of 
urine is increased, and in some cases to a considerable extent. 
It is usually of low specific gravity, and contains albumen, which 
increases as the disease advances. 

Amyloid kidney occurs in persons of phthisical constitution, 
prone to the occurrence of caries of bones, and scrofulous ab- 
scesses, and in those who have long suffered from extensive 
chronic suppuration or from certain forms of syphilis. 

In amyloid kidney the blood is poor and pale in color, and it 
is probable that the glistening albuminoid material is formed in 
it. After a time tissues and organs become infiltrated, and the 
transparent matter is deposited in connection with the tissue, 
while the fluid is reabsorbed into the blood. The disease may 
last for many years, but it is very doubtful if recovery occurs 
after the morbid change has once become established, although 
it is quite conceivable that in the very early period of the change 
good air and careful attention to diet may be very beneficial, 
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and even that a state of system might be established in which 
the absorption of the amyloid matter already pervading the 
tissues might take place, and the matter itself be removed and 
eliminated. 

Casts are very commonly present in the urine of amyloid 
kidney. Some are composed of glistening, wax-like material and 
flattened epithelial cells are sometimes attached to them. New 
matter is added as the cast passes down the tube, and it is not 
uncommon to meet with specimens which consist of several 
layers superposed upon the original cast. It is more probable 
that the new matter thus deposited circumferentially exudes 
from the wall of the tube, and is deposited as the cast passes 
along, than that it escapes from the vessels of the Malpighian 
body, and is thence conducted into the tube. 

ON THE TREATMENT OF DISEASES OF THE KIDNEY. 

By the careful and minute study of renal physiology and 
pathology we hope to be able to distinguish those cases of renal 
disease which it is possible to relieve or cure, or which may be 
restored to health by remedial measures, from those which are 
absolutely incurable — and among the latter to distinguish those 
which will be rapidly fatal from those which are likely to become 
very chronic and last for many years. 

Those who are familiar with this class of diseases know that 
cases have been needlessly condemned which have made com- 
plete and rapid recoveries. On the other hand, persons suffer- 
ing from certain serious and fatal forms of the disease in which 
there were no observable general symptoms, who have scarcely 
believed themselves to be out of health, and have even been 
recently accepted by Insurance Ofifices as perfectly healthy lives, 
have succumbed within a few weeks. The diagnosis between 
many slight and serious maladies of various kinds, although still 
far from precise, is, thanks to modern investigation, becoming 
more and more practicable. Even in the case of renal diseases, 
which, in their course and progress, are among the most uncer- 
tain with which the practitioner has to deal, something approach- 
ing precision, as regards prognosis as well as diagnosis, is attain- 
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able in an increasing number of instances. So slight are the 
general symptoms in some of the most serious cases, that it may- 
be difficult to persuade the patient there is anything really the 
matter with him, and his life may become very much shortened 
for want of ordinary care. Observation and experience have 
shown that by judicious management and proper treatment 
during the early stages of the disease, cases which some years 
ago would have been considered among the least hopeful, may 
be kept alive for a considerable time, or may be restored to 
comparative health, even for many years. 

The importance of recognizing the existence of albumen in 
the urine cannot be exaggerated, and conceding all that has 
been said about physiological albuminuria, the accidental pre- 
sence of traces of albumen in the urine, and the frequent cures 
said to have been effected in those who have been recently 
attacked, there is no doubt whatever that the greatest care 
should be taken by every one whose urine frequently contains 
traces of albumen, for at least in many of these persons, degene- 
ration of important textures has already taken place, and they 
are not in a condition to bear fatigue or exposure. What in a 
person of ordinary health and constitution would be a mere 
cold, or, at the worst, an attack of bronchitis, pneumonia, or 
other acute disease, from which recovery would be almost 
certain, and without any damage to the structures involved, in 
the subjects of renal disease would be a very serious and very 
likely fatal malady. In how many of those terrible cases of such 
acute maladies, fatal within a few days, do we not find albumen 
in the urine and evidence of renal disease, which had probably 
existed for years, but was quite unknown to the patient? Not 
unfrequently we hear of men who had been considered and had 
considered themselves healthy, dying ere middle life has passed, 
of a sudden attack of bronchitis, or pneumonia, or congestion 
of the lungs, after an illness of only a few days. Many of these 
rapidly fatal cases are due to long standing chronic renal dis- 
ease, which ought to have been discovered years before. How 
often does, or I should rather say, did the surgeon, years ago, 
when the water was less carefully examined than it is now, lose 
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cases of operation which ought to have done well? The simple 
operation of passing a catheter will often excite dangerous 
febrile disturbance in a person suifering from renal disease, 
which sometimes ends fatally. Even in ordinary health the 
operation is sometimes followed by serious nervous disturbance ; 
but the very severity of the derangement may be evidence of a 
highly active and healthy state of those nerves and nervous 
centres by which the circulation of the blood is governed and 
regulated ; and although violent rigors, extreme pallor of the 
surface, and syncope of an alarming character may ensue, the 
patient generally passes into a profuse sweat, and soon after- 
wards gets well. Experience shows that in a very large per- 
centage of cases the patient makes an excellent recovery, and I 
think that, in the happily rare instances in which death does 
occur, a sufBciently careful examination would have afforded 
evidence of long existing tissue-change of some kind. 

Sir Andrew Clarke adduces two cases of "catheter fever," 
uncomplicated with kidney disease, which resulted in death. 
In the cases of serious degree of febrile disturbance, resulting 
in long illness or death, that have fallen under my own notice, 
there was either chronic renal disease of an advanced character, 
or evidence of old progressive tissue degeneration, or both. 
While considerable functional disturbance very frequently fol- 
lows the introduction of a catheter, or any very slight surgical 
operation, such as the removal of a pile, or a slight cut, injury 
by an insect, or the bite of an animal, I do not think that the 
functional derangement results in death save when serious 
structural change has occurred, or some grave disease which 
has not been detected. We must also bear in mind that cases 
of renal degeneration are not uncommon in which the presence 
of albumen entirely disappears for a time, and then recurs. 
This disappearance and reappearance of the albumen, as I have 
before remarked, may occur several times before the disease 
becomes established. Many such cases are very difficult to 
explain, and the most contradictory opinions are given as to the 
nature and probable result of the malady by those who see them. 
In such cases a state of system must be brought about which 
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would render recovery from an acute malady far less probable 
than in the case of a person attacked in ordinary health. 

Changes taking place in the kidney can only be influenced 
by remedial measures in two ways: i. Through alterations 
effected in the composition of the blood, by air, food or medi- 
cine. 2. By reflex nervous action through the instrumentality 
of peripheral nerve fibres distributed upon the external cuta- 
neous surface, or upon the mucous membrane of the intestine. 

I. Acute Renal Disease. — The broad principle to be 
acted upon in the treatment of acute affections of the kidney is 
to relieve the renal organs of their work, as much as possible, for 
a certain time ; in short, to allow them to rest, while we en- 
deavor to excite the skin, the bowels, and perhaps the lungs, to 
assist in performing, for a time, the work which it is the duty of 
the kidney ordinarily to discharge. When in the case of acute 
disease there is reason to believe that the bowels are over- 
loaded, or that the quantity of excrementitious substances has 
accumulated in the blood in undue proportion, or that the pro- 
portion of blood in the system is greater than is advantageous 
to the economy, it will be still more necessary to act upon the 
principle above referred to. Bloodletting, free purgation, the 
administration of sudorifics, and the application of heat to 
the cutaneous surface, may be employed. 

Bleeding has been recommended in acute inflammation of the 
kidney, but it is only necessary in exceptional cases. If blood 
is to be taken, cupping over the loins should, as a general rule, 
be resorted to, but in most cases dry cupping will be sufficient 
to relieve the congestion of the kidneys. In children, especi- 
ally if there is lumbar pain, dry cupping, or the application of 
a mustard poultice, sometimes gives much relief. RigoUot's 
mustard-leaves may be used, a piece of writing paper being 
interposed between the mustard and the skin. 

Free purgation should be excited by castor oil," colocynth, 
jalap (pulv. jalap, co.), scammony, gamboge, elaterium, or 
other vegetable purgative, but mercurial preparations should be 
avoided in all forms of kidney disease, as mercury is very liable 
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to excite salivation, and sometimes sloughing results from its 
exhibition, even in very small doses, in renal diseases. 

Sweating is to be encouraged by the application of external 
warmth, which is the best and most eifectual method of exciting 
rapid diaphoresis. The patient may be well covered with 
blankets or eiderdown coverlets, and placed near the fire. 
The ordinary warm bath or the vapor bath may be used with 
the same object, but hot dry air is preferable. A very simple 
but effectual method of exciting perspiration is to saturate a 
blanket with very hot water, wring it in a sheet, and then spread 
it out. When it has cooled a little the patient may be placed 
upon it, and the hot wet blanket well wrapped around him — the 
head, of course, being left uncovered. Another blanket or other 
covering is wrapped around the wet one, and the patient placed 
on a sofa before a good fire. In the course of a quarter of an 
hour free sweating will be induced. This may be allowed to go 
on for half an hour or so, and then the patient, after being 
quickly wiped dry, may be transferred to a dry blanket and put 
to bed. Sweating may also be promoted by the solution of 
acetate or citrate of ammonia, or the granulated effervescing 
citrate of magnesia may be given, and is a most pleasant 
remedy. Small quantities of ipecacuanha may be prescribed 
with the same object, but no preparation of opium must be 
given, for a very small dose of this drug may do serious mis- 
chief, especially if there is any tendency to coma. 

Hot-air Baths. — The hot-air bath is a valuable remedy in 
many forms of renal disease accompanied with dropsy, and even 
patients who appear to be very weak, often bear free sweating 
well. The patient should, however, always be carefully watched, 
and if faintness comes on, a little ammonia or brandy should be 
given, and the bath suspended. 

There is often some difficulty in administering the hot-air 
bath satisfactorily. The simplest apparatus consists of a wicker 
frame, like a half cylinder, which is placed over the patient and 
then covered with blankets, the head being left out. The lower 
end of the frame is closed with a piece of wood having an open- 
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ing, into which a tin or iron pipe, made without soldering, and 
about two inches in diameter, is fitted. The lower end of this 
pipe is placed over a large spirit lamp or ring gas burner. The 
heated air passes up, and in this way profuse sweating may be 
induced. An excellent form of hot-air bath was introduced by 
Dr. Joseph Rogers, medical officer of the Strand Union, and 
described by him in the British Medical Journal for Novem- 
ber i6th, 1867. It is made by Messrs. Addis, ironmongers, of 
6 Leicester street, Leicester square. The late Surgeon Major 
Wyatt also devised a convenient form of hot-air bath. The fol- 
lowing description is in Mr. Wyatt's own words: — 

" The under end of the pipe is covered with thick felt and 
perforated, so as to allow of the lateral escape of the hot air or 
vapor, when it is required for the use of the extremities only. 
The spirit lamp is so contrived that the flame can be extin- 
guished without any effort of the attendant to blow it out, and 
the perforated diaphragm above the lamp is movable, so that 
drugs can be placed upon it (through which the hot air easily 
permeates), or a small dish for subliming powders, or generation 
of moist vapor in a vessel which is adapted to hold half a pint of 
water, which will commence to boil in ten minutes after the 
lamp is lighted, and be dissipated in forty minutes. 

" The cradle is made of wood and iron, in sections, being con- 
trived for packing and portability, and of little weight. I may 
remark, in conclusion, that independently of any consideration 
of a medical character, all the requirements and comforts of a 
Turkish bath can be well procured by this simple domestic con- 
trivance, with the use subsequently of the hot and tepid water 
arranged by the bedside in a common slipper bath." This 
apparatus was made under Mr. Wyatt's supervision, by Mr. 
Nettleton, ironmonger, Sloane Square, Chelsea. An excellent 
arrangement for a hot-air bath or portable Turkish bath, has 
been carried out by J. Allen and Son, of 21 and 23 Marylebone 
lane, Oxford street. The same firm supply bronchitis kettles, 
croup and diphtheria kettles, and many other appliances of 
great use in the sick room. 

J)ie^, — A patient suffering from acute inflammation of the 
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kidney should be restricted to slop diet. Beef tea and milk 
may be given, but not in too large quantities at first, as it is not 
desirable to encourage a very free secretion of urine immedi- 
ately. A day or two after the commencement of the attack, 
diluents act very favorably. The patient may then take plenty 
of weak beef tea, or broth, or even plain water. A drink com- 
posed of two drachms of bitartrate of potash to the pint of 
■water, flavored with lemon and a little sugar, will be grateful to 
the patient, and will increase the quantity of urine without irri- 
tating the kidneys ; or linseed tea, flavored with lemon juice, 
may be given to the extent of two pints in the twenty-four hours. 

There is often pain in the back, which is sometimes of a very 
violent character. This may be relieved by linseed-meal poul- 
tices to the loins, with the occasional application of mustard, or 
the linseed-meal poultice may be sprinkled over with a little 
mustard flour once or twice a day. This lumbar pain is also 
generally relieved by dry cupping. If, however, the pain is 
very severe, and there is tendency to coma or convulsions, or to 
both conditions, dry cupping over the loins may be tried and 
repeated twice or thrice in -twenty-four hours if not followed by 
relief. Some blood may be also taken by cupping, in many 
cases with advantage, or a few leeches may be applied. 

Convulsions may be sometimes relieved by ether or chloro- 
form inhalation, which should not, however, be pushed to the 
full extent. A few whiffs may be given from time to time, when 
an attack of convulsive action seems likely to begin. 

(Edema — Anasarca. — GEdema of the ankles and of the areolar 
tissue over the tibia requires no special treatment, but the 
patient should keep the legs up as much as possible, and if he is 
obliged to move about, the legs should be carefully bandaged 
soon after he rises in the morning. 

In cases in which anasarca becomes considerable, and the 
integument is much stretched or brawny, it may be necessary 
to relieve the tension ; but a moderate degree of anasarca, after 
lasting for a time, often passes off without requiring any special 
treatment. Acupuncture may be performed by any sharp- 
pointed instrument, but experience has fully proved that the 
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punctures made by a common sewing needle seldom become 
inflamed and are rarely followed by erysipelas; and although 
such slight orifices often heal up very quickly, fresh ones may 
be made every few days, if necessary. In many cases the areolar 
tissue of the scrotum and penis becomes enormously distended 
with fluid. Punctures with an ordinary needle give great relief 
and seldom occasion trouble. I have so often seen incisions 
followed by erysipelas or very troublesome sloughing sores that 
I seldom now resort to this plan of treatment in renal dropsy. 
In many cases a blush may be observed here and there on the 
distended skin, and in these it is desirable to avoid puncturing 
altogether, but if punctures must be made, pale skin should be 
selected and an ordinary sewing needle used. In certain cases 
of cardiac dropsy, however, incisions about an inch in length 
near the inner ankle sometimes answer satisfactorily, and afford 
great relief within a few hours. 

Urcemia results from the accumulation in the blood of many 
of the urinary constituents, in consequence of the defective or 
suspended action of the kidneys. The condition is sometimes 
accompanied by actual coma or convulsions, or tendency thereto. 
These serious symptoms are often preceded by headache and 
nausea, or actual vomiting. A patient exhibiting any tendency 
to uraemia should be very carefully watched, and should be seen 
at least twice during each period of twenty- four hours. Purga- 
tives should be resorted to as soon as possible. Indeed, in any 
condition in which uraemia is expected, every effort should be 
made to promote free elimination — particularly by the skin and 
bowels. The hot-air bath (p. 258) or hot blankets often afford 
relief, and should be used daily, unless the heart's action is very 
weak and there is decided indication of faintness. Many 
sudorific remedies, such as acetate and citrate of ammonia, are 
useful. Tartrates, acetates, citrates, carbonates, and nitrates are 
prescribed by some physicians, and sometimes excite free action 
of the kidneys, but stimulating and irritating diuretics, like 
cantharides, juniper and broom, should not be given in cases 
of congestion or inflammation of the kidneys. 

Free purgation should be commenced at once, and in cases in 
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which a coinatose state seems to be imminent, especially if the 
symptoms have very quickly increased in gravity, hydragogue 
purgatives should be prescribed. Elaterium may be given in 
doses beginning with tV of a grain and increased, if necessary. 
This drug often acts very promptly and beneficially, but jalap, 
scammony, common colocynth pill, often answer well if given 
in moderate doses and repeated every six or twelve hours till the 
desired effect is produced. The compound jalap powder of the 
Pharmacopoeia is a very favorite remedy, and generally acts 
promptly if the jalap is good. 

Ascites is to be treated by purgatives while the strength is at 
the same time supported by a nutritious, easily digestible diet 
and tonics, and if no improvement occurs, or the fluid increases 
considerably and presses upon the large veins and the diaphragm, 
it may be necessary to perform paracentesis. The fluid should 
be removed by a small trocar, to which is attached a long piece 
of small India-rubber tube, by which the fluid is conducted to a 
tub or pail placed by the bedside. In this way the fluid may be 
very gradually removed without the slightest inconvenience or 
risk to the patient. 

Digitalis is a useful remedy in many of these cases. Fifteen 
or twenty drops of the tincture, or a drachm of the infusion in 
an ounce of water, may be given three or four times a day. 

2. Chronic Renal Disease. — In the treatment of chronic 
diseases of the kidney, it is very necessary to act upon principles 
deduced from a careful study of the physiology of the gland, and 
a knowledge of the morbid changes which occur in it, and which 
may react upon almost all the gland and tissue changes going 
on in the body. It is obvious that the physiological changes in 
the kidney can only be influenced through the blood, and as 
there is no hope of producing immediate improvement it is de- 
sirable that the right plan of treatment should be selected in 
the first instance, and steadily prosecuted, more especially as it 
has been proved that judicious interference during the early 
stages of many forms of chronic renal disease is productive 
of the greatest benefit. By careful management, the progress 
of some structural changes, which cannot he altogether pre- 
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vented or cured, may be retarded, and the patient's life con- 
siderably prolonged. In certain instances, under favorable 
conditions, a patient may live for twenty or five and twenty 
years, although afflicted with incurable renal disease. It is, 
however, of the utmost importance that the practitioner should 
make the patient clearly understand what circumstances favor 
and what tend to retard the progress of his malady. He who is 
the subject of a chronic renal affection is in constant jeopardy, 
and even a violent cold may cut short his life in a very short 
period of time. If such a person gets an attack of pneumonia, 
or bronchitis, or pleurisy, the malady may perhaps be fatal in a 
few days. He would probably succumb to a severe attack of 
fever ; and an injury from which a healthy person would recover 
without an untoward symptom might prove fatal to him. It 
need scarcely be said that such a life is not insurable on any 
terms ; but, nevertheless, some patients attain a good old age in 
spite of structural renal disease. 

Wann Clothing.— The observations already made will have 
led the reader to conclude that, in my opinion, not much benefit 
is likely to result in these cases from mere physic giving ; while 
the greatest improvement is frequently observed after the patient 
has been placed for a few weeks of months under judicious man- 
agement. It is important that the clothing should be warm, 
and in all cases woolen or wash leather should be worn next the 
skin. Shetland wool garments, socks, etc., of every kind, for 
summer and winter wear, may be obtained at Standen & Co.'s 
Shetland warehouse, Jermyn street, St. James's. Some consider 
a suit of wash leather more efficient than flannel for persons who 
suffer much from cold and from sudden changes of temperature, 
but it is not so pleasant to wear and is far more expensive. 

Air and Exercise. — Patients should take little exercise, and 
should never allow themselves tq get fatigued. It is very im- 
portant, in the treatment of many cases, to distinguish between air 
and exercise. If people are told they require plenty of air, they 
sometimes walk until they become very tired and exhausted, and 
suffer in consequence. The air must be obtained without fatigue. 
If they can, so to say, live in the open air, all the better, care, of 
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course, being taken to protect themselves from draughts and to 
avoid risk of taking cold. It is also desirable to encourage free 
action of the skin from time to time. If the temperature is not 
sufficiently high to cause perspiration, an ordinary warm bath, 
vapor or hot-air bath, may be taken two or three times a week. 

In chronic renal disease the greatest benefit results from sea 
air, and I believe life is often prolonged by wintering in Pau, 
Rome, Naples, Cannes, Madeira, Egypt, Torquay, the south of 
the Isle of Wight, or St. Leonard's, or Bournemouth. Patients 
suffering from this class of diseases require plenty of air, and 
during the winter it is very important that they should live in a 
climate where they can be out of doors for several hours on most 
days, and get as much sun as possible. A sea voyage is often of 
the greatest advantage, and, although the disease may not be 
entirely cured, the general health is usually much improved and 
sometimes the morbid change ceases to progress. The journey 
to Australia or New Zealand and back seems to have conferred 
lasting benefit in many cases. 

The diet should be generous and good, but simple. There is, 
I think, little doubt that many persons comfortably off, healthy 
as well as sick, take far more food, especially in the shape of 
meat, than is required for the perfect performance of the work 
of their organism, or than is conducive to a thoroughly healthy 
and vigorous state of body. It is probable that excessive eating 
is as frequently the c^use of hepatic and renal disease, as exces- 
sive drinking. A large proportion of any excess of meat taken 
passes off from the body in the form of urea and other urinary 
constituents, which it is the special work of the kidney to remove 
from the body. It is obviously of the utmost importance to 
relieve the kidneys of at least this unnecessary and useless work 
in cases in which they are diseased, when their working power 
is seriously impaired. The diet should, therefore, be carefully 
regulated, so that while the organism is well supplied with the 
full amount of nutrient materials which it requires, a useless 
excess which would still further damage the diseased organ is 
carefully avoided. I have often noticed that patients suffering 
from chronic renal affections bear cod-liver oil, and a diet con- 
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taining a larger amount of fatty and starchy matters in proportion 
to the meat than is usually taken by persons in health. Fat 
bacon may be recommended, and glycerine or the pancreatic 
emulsion where cod-liver oil cannot be taken. Provided the 
lungs and the liver be sound, it is easy to understand why the 
patient might progress favorably upon such a diet, in spite of 
serious damage to the kidneys. 

Although we should undoubtedly recommend a patient suffer- 
ing from chronic renal disease to consider milk his staple article 
of diet, we ought not advise him to absolutely restrict himself to 
pure milk. We should remember that long before the milk 
treatment was thought of, many patients suffering from chronic 
renal disease lived for twenty years or longer on ordinary diet, 
and not a few of those who died early were destroyed by some 
malady not connected with the renal pathological changes. 
To condemn a patient to live upon milk only for twenty years 
of his life would be cruel, as well as unnecessary. In some cases 
I have recommended patients to take milk for two or three 
months, then to change to ordinary diet, bread and butter, 
bacon, and fish or meat, in small quantity, besides milk and 
milk puddings, for a few weeks, and then to return to the milk 
treatment for two or three months, and so on. This system 
has answered well, and patients who could not continue to take 
milk incessantly for many months, can get on very well on this 
plan. 

In all cases, the quantity of fluid in proportion to the solid 
should be considerable, and especial care should be taken to 
guard against too much ordinary nitrogenous food. The beneficial 
effects resulting from the milk treatment of chronic renal disease 
are probably in part due to the large quantity of water con- 
tinually filtering through the tissues, partly to the oily matter 
being in a state of very minute division and in a state favorable 
for absorption, and partly to the- nitrogenous (casein) and sac- 
charine constituents of the milk being in a very diluted and 
easily digestible state. It is not, however, every one who can 
live exclusively upon milk. Oftentimes digestion gets deranged, 
and more often still the patient, after a month or two, gets such 



266 URINARY DERANGEMENTS. 

a dislike to the diet that he rebels. Nothing that I have ob- 
served convinces me that there is any advantage in the very 
rigid adherence to milk which is considered so important by 
some physicians. Milk puddings made with egg and flour, sago, 
tapioca, rice, maccaroni, relieve the monotony of a milk diet 
without in the least impairing its efficiency. 

In cases of chronic disease of the liver or kidney, we must 
endeavor to improve the action of the stomach, rather than, to 
influence the organs implicated, for, as I have already remarked, 
we have no means of acting upon these, except indirectly 
through the blood. In this class of diseases the blood is often 
poor and the digestion weak, and the condition of the patient 
is often wonderfully benefited by remedies which improve the 
state of the blood and act upon digestion. 

The character of the blood and the state of the nutrition 
generally must, indeed, be altered before we can hope to benefit 
the local malady. Bitter tonics, small doses of hydrochloric 
acid before mealsy and pepsin, often do much good. 

Pepsin. — Many practitioners doubt the efficacy of pepsin in 
any case, and some consider it perfectly useless. I believe that 
such conclusions have been arrived at from bad pepsin having 
been used. Some years ago (1856), I made some experiments 
in connection with the action of artificial digestive fluids, and 
found that, by the following simple method, a very powerful 
digestive powder, almost tasteless and inodorous, could be readily 
obtained from the pig's stomach. The pepsin prepared in this 
way is more active than any of the other preparations now in 
use. I have used it very frequently during the last thirty years, 
and it is well known to many other practitioners. The method 
of making this form of pepsin is as follows : The mucous mem- 
brane of a perfectly fresh pig's stomach is carefully dissected 
from the muscular coat, and placed on a flat board. It is then 
cleansed with a sponge and a little water, and much of the 
mucus, remains of food, etc., carefully removed. With the back 
of a knife, or with an ivory paper-knife, the surface is scraped 
very hard, in order to press the glands and squeeze out their 
contents. The viscid mucus thus obtained contains the pure 
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gastric juice, with much epithelium from the glands and surface 
of the mucous membrane. It is spread out upon a piece of 
glass, so as to form a very thin layer, which is dried at a tem- 
perature of ioo° over hot water, or in vacuo over sulphuric acid. 
When dry it is scraped from the glass, powdered, and kept in a 
stoppered bottle. A good digestive fluid may be made as 
follows: — 

Of the powder 5 grains. 

Strong hydrochloric acid 18 drops. 

Water 6 ounces. 

The fluid may be filtered easily, and forms a perfectly clear solu- 
tion, very convenient for experiments on artificial digestion, or 
as a medicine. The pepsin may be taken in doses of from three 
to five grains, made into a pill with a little glycerine, and taken 
about twenty minutes before a meal, with ten drops of dilute 
hydrochloric acid in a wineglassful of water, or infusion of 
quassia; or the powder may be mixed with the salt taken with 
the meals, or sprinkled upon the meat or on bread and butter^ 
as it is tasteless and inodorous. Eight-tenths of a grain dissolve 
100 grains of white of egg. 

This pepsin from the pig's stomach is made by Messrs. Bul- 
lock & Co., of 3 Hanover Street, Hanover Square. 

Stimulants. — With reference to alcohol, some have advised 
that it be altogether withheld, on the ground that stimulants, 
especially spirits, provoke chronic renal diseases. There are 
some persons who actually require a little stimulant for the due 
performance of the digestive process, and, as is well known, 
many forms of dyspepsia may be completely cured by the ad- 
ministration of a stimulant, or by changing the kind of stimu- 
lant which the patient has been in the habit of taking. Light 
wines often do good. If the patient's digestion is improved by 
taking with his dinner a small quantity of wine, he may have it. 
Anything like excess must, of course, be avoided. Although it 
may be open to doubt whether in the majority of cases stimu- 
lants have anything to do with the causation of the malady, it is 
certain that renal disease may be induced by the free use of 
ardent spirits, indulged in habitually for a certain period of 
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time. The theory not infrequently propounded as an argument 
against the use of alcohol in renal disease, that the alcohol acts 
directly on the renal tissues, causing their condensation and 
wasting, will not bear a moment's consideration. It is simply 
untenable. The harm done by alcohol does not depend upon 
its direct action at all, but is due to a much more complex and 
less direct action upon the tissue elements than is generally 
supposed. 

Life may be much prolonged in some cases by the judicious 
administration of stimulants. Some time since I had a man 
under my care suffering from fatty and contracting kidney, with 
excessive dropsy, who appeared almost to be kept alive by 
brandy. For six months this man's urine contained half its 
bulk of albumen. He was frequently delirious, but was so ex- 
hausted that we thought it right to give stimulants. Immediate , 
benefit followed, and the stimulants were continued. He lived, 
to our great surprise, more than four months, and there can be 
no doubt that his life was prolonged for several weeks by brandy. 
Sometimes we gave as much as eight ounces in four and twenty 
hours, but usually from four to six ounces. Light Burgundy, 
Hock and Chablis, are wines which often suit the patient, but 
in some cases a tablespoonful of whiskey and an equal quantity 
of lemon juice seems to answer. better than anything. 

Medicine. — The appropriate remedies will, in many cases, at 
once suggest themselves to the mind of the practitioner. Iron, 
various bitter tinctures and infusions, the liiineral acids, and 
many remedies included in the class of tonics may be employed. 
Mercury, even if given in very small doses, in chronic renal 
disease, often causes profuse salivation, and sometimes extensive 
sloughing dangerous to life results. Twenty minims of dilute 
hydrochloric or phosphoric acid, with three or four minims of 
dilute hydrocyanic acid and five minims of the tincture of nux 
vomica in an ounce of water twenty minutes before two meals 
daily, is often very useful, and if the stomach is weak, a pill 
containing two grains of pepsin (pepsina porci, Bullock & Co.), 
may be taken at the same time. Generally, it will be found 
that in cases in which the digestion had been impaired, general 
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improvement and gain in weight soon follow a favorable change 
in the action of the stomach. Cod-liver oil acts beneficially in 
some cases. 

Of Iron in Chronic Renal Disease. — Of all the medicines 
which have been employed in chronic renal disease, iron is the 
most advantageous. Of its real value there cannot be any doubt. 
And many preparations have been thoroughly tried. The 
reduced iron, various neutral solutions of iron, the old tartrate, 
the sulphate, the citrate, the reduced iron and dialysed iron, 
phosphates and iodides of iron, the citrate of iron and quinine, 
and many other preparations of iron, are of undoubted value, 
but I do not think any preparation of iron is so generally bene- 
ficial as the solution (liquor) or the tincture of perchloride of 
iron, with tincture or infusion of quassia, twice or three times 
daily, between meals. 

The influence of iron upon the health, and indirectly upon 
the reabsorption of serum, is very remarkable. In one patient 
(W. S., vol. III., p. 7), each leg measured eighteen inches in cir- 
cumference, and the effusion seemed to be increasing. Soon 
after he was put upon iron, the appetite improved, the blood 
became more healthy, and the effused serum began to disappear. 
In a month after the treatment had been commenced, the cir- 
cumference of the legs had diminished to thirteen inches, and in 
this short time several pints of serum must have been removed 
from the areolar tissue of the body generally. The quantity of 
urine increased from about twenty to fifty ounces in the twenty- 
four hours. 

After exhausting hemorrhages, as in low conditions of the 
system, and after low fevers, every effort must be made to im- 
prove the general health, and iron is especially valuable in these 
cases. I need scarcely say there is no indication for the use of 
remedies specially influencing the kidney. The improvement 
consequent upon the use of remedies which are known to affect 
the general state of the blood is often very remarkable, even 
when there is long standing structural disease of a serious 
character. 

Digitalis is a remedy which acts favorably as a diuretic in 
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some cases of renal disease, and has been very largely prescribed 
by some physicians. The infusion (half drachm doses) or the 
powder (in doses of half a grain three times a day) may be 
given. The former is by far the most efficacious, and in some 
cases increases the quantity of water secreted without irritating 
the kidney. Many diuretics do not act disadvantageously in 
some forms of renal disease, and I think life is sometimes pro- 
longed by their use. As a general rule, irritating substances, 
such as cantharides, should be avoided, but citrates, acetates, 
tartrates and nitrate of potash may be given. 

Treatment of Vomiting in certain forms of Chronic Renal 
Disease. — In fatty kidney in children and young people, and in 
some other forms of renal disease, frequent vomiting is often 
very distressing and difficult to deal with. If small pieces of 
ice are swallowed from time to time, it may sometimes be kept 
under control. Small doses of carbonate of soda with a few 
drops of hydrocyanic acid iced are also useful. A pill contain- 
ing a drop of creasote with crumb of bread sometimes answers, 
and although the addition of small doses of opium or morphia 
may afford relief, such medicines must be used very sparingly, 
and only while the patient is most carefully watched. Beef tea 
iced should be given in teaspoonfuls at a time, or iced milk as 
long as the stomach continues in a very irritable state. 

Pericarditis in the Course of Renal Disease. — Pericarditis is a 
very common complication of chronic renal disease. It is pro- 
bably due to the altered state of the blood and its increased 
tendency to form fibrinous deposits. The affection does not 
usually occur until the patient has become very weak. This 
form of pericarditis may be treated by the application of ex- 
ternal warmth, fomentation or a linseed meal poultice, or moder- 
ate counter-irritation ; but leeches are scarcely ever necessary, 
and bleeding or lowering remedies would only hasten death. 
The affection is seldom accompanied by much effusion of serum, 
and in most cases the pericarditis will run its course without 
much effusion or serious derangement of the circulation. Its 
progress is usually slow, and it is better not to carry out any 
active depletive measures in the treatment of this complication. 
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Pleurisy and Pneumonia, when they occur in the course of 
renal disease, are to be treated on the same principles as when 
Miey occur under other circumstances, but no preparations of 
mercury should be given. It is the exception to meet with very 
severe forms of pleurisy and pneumonia in those who have long 
suffered from chronic renal affections, but slight and frequently 
recurring attacks are not uncommon. 

Counter- Irritation. — There is, I think, little doubt that the 
action of the kidney is affected by counter-irritants, and, as is 
well known, the afferent nerve fibres distributed to the skin in- 
fluence the state of the vessels distributed to an organ situated 
beneath, and even at a considerable distance beneath the surface, 
by reflex action. Blisters, mustard, turpentine, dry cupping over 
the region of the kidney, probably act in this manner. 

Bleeding is seldom desirable in chronic renal disease. The 
quantity of blood in the body gradually becomes very much re- 
duced, and in many chronic diseases of the kidney is considerably 
below what is required by the organism. If there is hemorrhage 
from the kidney we should endeavor to check it by the admin- 
istration of tincture of perchloride of iron, or by gallic acid 
in ten or twenty grain doses five or six times a day, by tannin, 
or by turpentine. (Seepage 120.) 

A well-nourished, burly man is more likely to die quickly from 
renal disease than a thin person. If the patient be very stout, 
appearing to be in rude health, florid, full blooded when the 
attack first appears, and especially when dropsy comes on early 
and is considerable, with nausea, some dyspnoea, quick pulse 
and irritable, weak heart, but without any evidence of the attack 
being acute — the prognosis is bad, and the case is likely to ter- 
minate fatally in a short time. Such cases often end in epileptic 
renal coma, or uraemia. If, however, the dropsy is only slight, 
and the patient begins to emaciate and grow pale in consequence 
of the quantity of blood being reduced, he may get into a state 
in which the disease progresses very slowly, and he may, with 
care, be kept alive for many years. The reader would, perhaps, 
conclude that if a full-blooded i)atient were bled it would be to 
his advantage, but such patients do not bear large bleedings, as 
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is proved by the circumstance that rapid prostration and death 
soon follow a violent attack of hemorrhage from the bowels or 
lungs when it occurs in such a case. Sometimes, however, 
moderate hemorrhage from the nose seems to do good, or at any 
rate improvement which was observed has been attributed to this 
circumstance. So that I am by no means certain that advantage 
would not result from oft-repeated moderate bleedings in well- 
selected cases, although I am unable to speak from actual ex- 
perience. Such a plan of treatment, if carried out, should be 
tried cautiously, and the patient very carefully watched. 

Of the Treatment of Albuminuria of Advancing Age. — The 
condition which gives rise to traces or to more than traces of 
albumen in the urine during advancing age is very closely allied 
to that which is so commonly, and one might almost say con- 
stantly, met with in the gouty state; and in order to bring those 
examples which affect the most temperate into the same category 
it might be suggested that the sufferers, although they have been 
very careful through life, have nevertheless exceeded as regards 
the amount of nitrogenous food they have habitually taken. 
Some organisms require very little meat, and actually flourish 
upon what would be really starvation diet to others ; and if the 
first live according to a standard which the majority would call 
very moderate, the diet may for them be excessive as compared 
with the actual wants of their system. Nothing is more aston- 
ishing than the very small amount of food, and especially of 
flesh, that some healthy persons can live upon without losing 
weight or appearing to be weaker, or up to less work, bodily or 
mental, than their neighbors. To make invalids of all in ad- 
vancing age whose kidneys are slowly changing, to condemn 
them to a purely milk diet or other very stringent regimen, to 
forbid them engaging in their ordinary duties, seems to me not 
only unreasonable, but quite unjustifiable from a medical stand- 
point — for certainly many will live for ten or fifteen years or 
more, the albumen in the urine being constant, while some will 
fail on account of ailments which are in no way, directly or in- 
directly, connected with the renal degeneration. Such persons 
should be careful to avoid taking cold, should not go out to 
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parties in severe weather, and generally should be extremely 
cautious as regards their health. To lay down minute rules for 
the hourly guidance of such persons is needless. They may be 
as sensible as most of us, and as well able to manage themselves 
as the most learned of the doctors, and if only they can have 
their condition properly explained to them, will be able to pre- 
serve themselves in fair health without their lives being made 
wretched by carrying out a number of minute directions, com- 
pared with submission to which penal servitude would be 
enjoyable liberty. One may freely acknowledge the great im- 
portance of impressing sick people concerning the possible serious 
consequences of running risks of catching cold and disturbing 
the action of important organs when glands so necessary as the 
kidneys are damaged, as well as the very silly manner in which 
many of the well-to-do people of this country live in defiance 
of science and experience, and the teachings of history and 
common sense; nay, in spite of their own personal experience. 
But, allowing for all this, and fully recognizing the very great 
difficulty every right-minded medical adviser who loves his craft 
must feel, in steering between the one extreme of making too 
light of a serious malady, and the other of making too much of 
a slight one, I cannot help thinking that some, very popular 
among us in these days, in their desire to avoid the first fall 
into the last error. 

Our clear duty is to caution our patients to avoid needless ex- 
posure, to clothe in woolen, to take life as easily as possible, to 
regulate and simplify diet, and to get as much air as possible when 
the weather is favorable. Residence in the South for the winter 
is most desirable, and should be enjoined wherever such a luxury 
can be enjoyed. 

Mild purgatives should be recommended, and a warm bath 
twice a week is undoubtedly advantageous. Tonics, particularly 
preparations of iron, are of real use, and almost always improve 
the state of the blood, and in most cases cause a decided increase 
in the number of red blood corpuscles. Patients suffering from 
this state of kidney should, of course, avoid every kind of strain, 
particularly of the nervous and vascular system. That some 

M 
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of them live to be very old in spite of advanced renal 
degeneration, is a fact. I have seen cases where albumen was 
detected between the ages of fifty and sixty, and was constantly 
present — sometimes a mere opalescence only when coagulated by 
heat or by acid, sometimes amounting to a fifth or even more — 
the patient, nevertheless, living to be over eighty. Great care 
was taken to avoid over fatigue, strain and taking cold ; and in 
the winter little going out was allowed ; but in other respects no 
special treatment was adopted or needed. 

Further Hints Concerning the Diet in Chronic Renal Diseases.^ 
— In treating cases in which the kidneys are prevented from per- 
forming their functions with the usual activity, it is above all 
things necessary to reduce, as far as possible, the quantity of 
excrementitious substances resulting from the active changes in 
the various tissues and organs, and to arrange that the nutriment 
taken shall, as nearly as possible, balance the loss due to disin- 
tegration consequent upon the discharge of function. If the 
ingesta amount to more than suffices to make up the loss, undue 
work is thrown upon organs which have been, perhaps for long-, 
working under grave disadvantages, and this is detrimental to the 
organism as a whole ; it being obviously to the interests of the 
patient that he should consume only just the amount his tissues 
and organs use up. By acting upon this important principle we 
may be instrumental not only in adding months or years to the 
patient's life, but may enable him to enjoy the highest degree of 
health which is possible under the adverse circumstances. To 
fulfill these objects is, however, more difficult in practice than 
would at first sight appear, because the stomach has often very 
marked idiosyncracies, and the quantity and quality of nutriment 
which is considered desirable may not suit that highly sensitive 
organ, while, in not a few instances, the patient may be quite 
unable to digest the food which theory would suggest as being 
appropriate, and which experience has shown has yielded the best 
results in many cases. And it often happens that in this, as in 
many other conditions, dietaries which have been arranged to 
the minutest detail, and in accordance with all the supposed re- 

* An extract from a clinical lecture delivered at King's College Hospital. 
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quirements of the case, completely fail, and cannot be persisted 
in without the risk of actually starving the patient, and doing 
more than would have resulted if ordinary food had been taken. 

But even in cases in which it is not possible for the patient to 
have the advantage of the special system of diet which would 
seem to be most suitable to his case, it is, nevertheless, important 
that the practitioner should be well acquainted with the princi- 
ples by which, as far as is practicable, he should be guided in 
his treatment. A little consideration will enable him to suggest 
an approach toward the proper diet in cases in which the diet 
most desirable cannot be borne. For instance, although pure 
milk cannot be tolerated by some, it will be found that few will 
object to milk puddings and various dishes which contain milk 
in large proportion. Some patients may be persuaded to take 
warm milk, and even if pure milk, hot or cold, will not suit the 
stomach, it often happens that the addition of a little lime water 
will cause the milk to agree, and to digest quickly without pro- 
ducing pain or discomfort. 

That the so-called milk treatment is a great advance, and that 
by it great improvement may be obtained in bad cases of disease, 
is undoubted, and we ought to feel grateful to Dr. Donkin, who 
was, I think, the first to carry out this plan of treatment sys- 
tematically for many months at a time, and those who have ad- 
vocated and practiced the system, not only on account of the 
good to be obtained in special cases, but also because our knowl- 
edge of what may be done in many others has thereby been much 
increased. Until within the last few years we should have hesi- 
tated to have advocated a purely milk diet for many months; but 
now we know, not only that this one fluid may be substituted for 
the varied diet usually taken, but that people may live on it, gain 
in strength as well as in weight, and that while taking it patho- 
logical changes which were progressing may proceed much more 
slowLy, and even cease to progress. The milk treatment, it 
should be borne in mind, is of great value in many other con- 
ditions besides renal disease. Now that we are better informed 
concerning those sJbtle degenerative changes which take place 
slowly and imperceptibly to the patient, undermine the health 



276 URINARY DERANGEMENTS. 

of some of the most important of his tissues and organs, and slowly 
or quickly result in impaired action and failure, which can only 
end in death, we cannot attach too much importance to all sug- 
gestions which may reasonably be supposed to be influential in 
reducing the rate of their progress, or in stopping th^em altogether. 

But in treating certain cases of chronic contracting kidney, it 
is altogether inexpedient to put the patient upon a purely milk 
diet. For years, perhaps, he may have been accustomed, not 
only to live too well, upon the best of food, but every day has 
looked forward to his dinner with pleasure, if not as the most 
important event of the day. Such a person would probably at 
once rebel against carrying out your advice, or if he did not 
openly object, there would be little prospect of his carrying it 
into practice. Moreover, the sudden change recommended 
would effectually derange the most important and gradually per- 
fected arrangements below stairs, over which the cook presides, 
and if you are to do any good, and to be of real use, you must pro- 
ceed by degrees. Suggest fish, sweetbread, and such harmless 
things, and in this way gradually bring the patient to content 
himself with soup, milk puddings, milk, bread, baked and stewed 
apples, and prunes. First of all, reduce to some extent the 
quantity of his wine, and suggest Hock or Chablis, and so lead 
him by degrees to give up stimulants altogether. In this way we 
shall effect our object without offending or disgusting our patient. 
Time will be gained, and he himself will begin to recognize the 
reasonableness of our suggestions. He will feel better than he 
has felt for many months, and perhaps, even will have some faith 
in his doctor, who may then with judgment carry out still further 
changes toward the simplification of the diet and its restriction 
as to quantity, so that eventually the patient may be induced to 
submit to live according to the rational principle that no more 
is introduced in the way of food than is required, to compensate 
for the waste which results from the action of the tissues and 
organs, and the chemical changes accompanying the develop- 
ment of animal heat. 

Of the Treatment of Albuminuria Dependent upon Syphilis. — 
Of all the forms of chronic renal disease, those which are due to 
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syphilis are the most likely to get well. Nay, though the quan- 
tity of albumen in the water may have amounted to as much as 
a third, present in every specimen passed during the period of a 
year or more, though there be considerable and persistent 
oedema of the legs, extending as high as the waist or higher, and 
the case in many important respects appears to be grave, improve- 
ment may be confidently predicted, and under favorable circum- 
stances complete recovery not uncommonly takes place in the 
course of a few months. The practitioner will often feel sur- 
prised as well as gratified at the change for the better which 
soon follows the adoption of the proper course of treatment. 

In the early stage of renal disease due to syphilis, the patient 
should be subjected to the usual treatment by purgatives and 
sudorifics. The warm bath or the hot air-bath should be recom- 
mended. If there is any indication of ursemia, free purgation 
should be promptly carried out and followed by free sweating, 
kept up for an hour or two daily, or even twice a day if the 
patient bears it well. As soon as the quantity of albumen has 
been reduced to about one-fifth, and the urine flows freely at all 
periods of the twenty-four hours, iodide of potassium, iodide of 
iron, or some other preparation containing iodine, should be 
given, and steadily prescribed for several weeks. 

Complete recovery is not infrequent after judicious treatment, 
steadily kept up for two or three months. I often order iodide 
of potassium three times daily after meals, for a fortnight, and 
then for a like period of time give syrup of iodide of iron, or 
Blanchard's pills of iodine of iron, a most convenient and effica- 
cious medicine, which may be persisted in for many months 
with advantage. It is a good plan to order iodide of iron pills, 
one or two at ii and 4 o'clock, daily, for a fortnight at a time, 
at intervals of two or three weeks. 

I cannot help thinking that in former days, when cases of 
chronic syphilitic disease were treated with biniodide of mercury 
(bichloride of mercury and iodide of potassium), the class of 
morbid changes characterized by chronic deposits in glands and 
in connection with some of the most important tissues of the 
body, to which syphilitic kidney belongs, was less common than 
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it is now, although, on the other hand, we do not now see the 
number of horrible phagedenic sores and dreadful cases of 
extensive caries and necrosis which used to be by no means 
uncommon. Not a few facts «eem to justify the conclusion that 
the virulence of many forms of syphilitic poison is less than was 
the case, but I am inclined to think that the treatment followed 
out by many practitioners as regards the use of mercury is less 
pronounced than is wise. My own opinion is that when once 
well marked secondary symptoms have been manifested, the 
patient will do well to take mercury and iodides for a fortnight 
or more at a time, at intervals of a few months, for many years. 
I have never seen harm result from this course, and it alone 
affords a reasonable prospect of preventing or curing some of 
those syphilitic deposits which work such havoc later in life in 
some of the most important glandular organs of the body and in 
the nerve centres. 

When the urgent symptoms have disappeared and the patient 
has greatly improved in health, albumen being still present in 
smaller quantity in the urine, it is very important, if the patient's 
means are sufficient and his circumstances render such a step 
possible, that he should take a long voyage and reside in a good 
climate for a year or more, in order that every chance may be 
afforded for complete recovery — for recovery does take place 
in some of these cases. The patient not only increases in 
weight, and regains his former health and strength, but the 
kidneys return to their normal state and secrete healthy urine 
without any further discharge of albumen. 

BILE. 

When bile is present in urine, it gives to the secretion a yellow 
color, the intensity of which varies according to the quantity of bile 
present, and which is more distinct when thin layers are placed 
upon a perfectly white surface, as on a plate, than when a con- 
siderable bulk of urine is examined. The yellow, which is very 
different from the color of dark and concentrated urine, is almost 
of a gamboge tint when thin layers of the urine on a white 
surface are examined. The coloring matter of the bile {bili- 
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verdin) may be completely removed from the urine or any solu- 
tion containing it, by filtration through a layer of charcoal. 

From pressure upon, or obstruction of, the common gall duct, 
bile, after it has been secreted, is partly or entirely prevented 
from escaping into the intestine. The gall-bladder and large 
and small ducts soon become distended by the accumulation of 
the secreted bile, which, finding no outlet, is reabsorbed, chiefly, 
perhaps, by the numerous lymphatics which are so freely dis- 
tributed upon the gall bladder as well as upon the coats of all 
the large and small gall ducts. The biliary constituents, in a 
state more or less altered, pass into the blood, and are partly 
deposited in the tissues and partly carried off in the urine. 
That scarcely any bile passes into the intestine in many cases 
of jaundice, is proved by the pale color, offensive odor and clay- 
like consistence of the faeces. 

The bile is formed by the cells of the liver and passes directly 
into the small ducts, and from these into the larger ducts, whence 
it goes into the gall bladder or directly into the intestine. In 
jaundice there are impediments to the escape of the bile from 
the large ducts outside the liver, or from the smaller ducts within 
the organ. In either case the bile accumulates, the ducts be- 
- come stretched, a certain quantity passes through their coats, 
and is taken up by the blood vessels, or is absorbed by the 
numerous lymphatic vessels, ramifying in the portal canals, and 
in the transverse fissure of the liver. 

In some cases the jaundice, with occasional intermissions, lasts 
for many years. Oftentimes the skin returns to its normal state, 
and the patient considers himself well, but after a few weeks the 
jaundice returns, and soon becomes as bad as ever. The yellow- 
ness of the skin and fibrous and other tissues, which varies in 
intensity, depends upon the staining effected by the yellow serous 
fluid which transudes from the blood. Variation in the quantity 
of bile passing into the blood sometimes is due to pressure upon 
the duct near its orifice, exerted by a small tumor, which changes 
in volume from time to time, either in consequence of effusion 
of fluid into its substance, or of alterations occurring in the 
degree of distention of the vessels which are distributed to it. 
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By far the most common cases of jaundice are those which 
are due to temporary closure of the duct, either in consequence 
of the accumulation of mucus, which forms a plug and may 
remain for some time before it softens and is expelled, or from 
spasm of the muscular fibres at the lower part of the common 
duct, just where it opens into the duodenum. It is of import- 
ance to bear in mind that these cases of temporary jaundice 
occurring in the young sometimes continue for three months, or 
even longer, during the whole of which period the jaundice may 
be intense, the motions colorless, and the urine of a very deep 
yellow color. 

It was held by Dr. Budd, that jaundice might result: i. 
From obsiruciion to the escape of bile after it had been formed, 
and 2. From what was termed suppressed secretion, in which 
case it was said that the substances which should have been 
separated from the blood and converted into bile, remained in 
the blood. Frerichs has brought forward arguments opposed to 
this view, and it is very doubtful whether it can be sustained. 

Kiihne has detected the presence of bile acids in many speci- 
mens of icteric urine, by following Dr. Felix Hoppe's method. 
Although all recent observers who have studied this subject agree 
that the detection of the biliary acids is most diificult, and 
requires the greatest care. Dr. George Harley seems to consider 
it a very simple matter, and places implicit reliance upon Petten- 
kofer's test, applied in the ordinary way, for distinguishing a 
case of jaundice from obstruction from one depending upon 
suppression. For full information upon this subject, the reader 
is referred to an abstract of Kiihne's observations by Dr. Scott, 
" Archives," Vol. I, p. 342. It seems to me that the view that 
in certain cases of jaundice there is suppression of the action of 
the liver — that the liver does not produce bile, and that no 
biliary acids are formed, is opposed to very many factsj and I 
have been led to the conclusion that in all cases of jaundice the 
bile has been formed by the liver cells, and has been reabsorbed 
after its formation, perhaps much of it being again excreted in 
an altered form by the intestines, by the kidneys, and other 
organs. It is easy to conceive that the relative proportion of 
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the biliary acids and coloring matters produced may be very 
different in different cases ; that the quantity of the acids formed 
may vary greatly; that their composition may be affected, 
taurocholic acid being produced instead of glycocholic acid 
(Kiihne) ; that the quantity of blood corpuscles disintegrated 
by the presence of bile compounds in the blood varies ; and 
that other chemical derangements may be caused, although the 
action of the liver cells is not suspended, even for a very short 
time: It is almost certain that the most important constituents 
of the bile-coloring matter, resinous acids, etc., cannot be 
produced in the organism without the agency of the liver 
cell. 

When the bile-forming process is deranged, other disturb- 
ances of an important kind, and which affect the urine, occur in 
the liver. Urea is, to some extent, formed in the liver, and the 
proportion varies according to circumstances. In chronic renal 
disease a less amount of urea is produced than in health. In 
congestion of the liver, on the other hand, there is increased 
secretion. When the hepatic tissue is damaged or destroyed, 
the quantity of urea formed in the liver is much reduced 
(Brouardel). The urea in the urine may be reduced, while the 
amount which is formed in the blood is larger than usual. 
This, according to Debove, is the case in many affections of 
the liver, and is to be explained by supposing that the bili- 
ary matters in the blood affect the secreting action of the 
kidneys. 

In cases of jaundice depending upon permanent closure of the 
duct, as from pressure of a tumor, impaction of a gall stone, 
etc., the jaundice continues, and bile passes off in the urine as 
long as the liver retains the power of secreting it. 

On the Treatment of Cases of Jaundice. ^ — ^The cases of 
jaundice which occur so commonly during the summer months, 
are not connected with organic disease, and require but very 
simple treatment. The jaundice usually lasts for a period vary- 
ing from a fortnight to five or six weeks, but occasionally for a 
much longer time, and then gradually disappears. In many 
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cases there is scarcely any constitutional disturbance, although 
the urine is very highly colored and sometimes contains biliary 
acids, and the faeces are perfectly colorless. Gentle laxatives 
and small doses of hydrochloric acid or ammoniacal salts seem to 
do good, but the remedial measure in which I have the greatest 
confideiice consists in mild counter-irritation over the liver. Even 
the application of cold wet cloths for half an hour, now and then, 
will relieve the pain, sense of fullness, or uneasiness, about the 
hepatic region ; but rags steeped in equal parts of strong hydro- 
chloric acid and water, applied for half an hour daily, form the 
best application. This practice, which I learned from Dr. 
Blakiston, is of great service, not only in actual jaundice, but 
in cases of temporary biliary derangement generally. The 
acid may, perhaps, act through the cutaneous nerves, by exciting 
the biliary ducts and gall bladder to contract. It also causes 
action of the colon. Small doses of mercury once a week seem 
to give relief in some of these cases. Muriate of ammonia (20 
grains three times a day) and benzoic acid (3 to 6 grains three 
times a day) are favorite remedies on the continent. In health, 
benzoic acid is excreted in the urine in the form of hippuric 
acid ; but in jaundice, Kiihne has shown that benzoic acid and 
benzoates pass unchanged, into the urine. I have given podo- 
phyllin ( J^ grain every other day) in several cases, but can offer 
no opinion as to the advantages of the remedy. In some cases 
inspissated bile appears to do good. The dose may be enclosed 
in one of the gelatine capsules now ordinarily used. This useful 
suggestion was made many years ago, by Dr. George Harley. 
The gelatine generally prevents the bile from being set free 
before it reaches the duodenum. The inspissated juice of tar- 
axacum, and dandelion coffee, prepared by Hooper, Pall Mall, 
seem to benefit some cases, and have been very often prescribed 
for jaundice and hepatic derangement. Euonymin, iridin, 
baptistin, juglandin, phytolaccin, and many more vegetable 
products have been recommended as cholagogues, but it is very 
doubtful whether they are as useful as many of the ordinary 
remedies which have long been prescribed. 
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SUGAR IN THE URINE — DIABETES. 

Sugar in Healthy Urine. — Traces of sugar were discovered 
in healthy urine by Briicke, whose observations were confirmed 
by Dr. Bence Jones. The proportion is, however, not sufficient 
to be recognized by the tests, until some of the other urinary 
constituents have been separated. It is possible that the color- 
ing matter in healthy urine may be the source whence the small 
quantity of sugar present is derived. Schunck has shown that 
the substance from which indigo is obtained exists in the plant 
as indican. This indican, when heated with strong acids, splits 
up into indigo blue, indigo red, and a kind of sugar (CijHioOij). 

There are probably many chemical compounds between the 
sugar which passes away from the liver and the carbonic acid 
which is evolved from the lungs. The saccharine material may, 
under normal conditions, be brought by the blood and taken up 
by the masses of bioplasm (cells, nuclei) existing in such great 
number in relation with the capillaries of the lungs, and particles 
resulting from the death of these bioplasts may become resolved 
into carbonic acid, among other substances ; or it may be taken 
up by the blood corpuscles, and the matter of which these bodies 
are composed resolved into carbonic acid and other matters. 
Much yet remains to be decided before we shall know precisely 
how fat, sugar, amyloid, and many other substances, become 
oxidized in the living organism. 

It seems to me that, in the present state of knowledge, the 
greatest caution ought to be exercised in forming a general con- 
clusion with regard to this most difficult and highly interesting 
question. But as far as I am able to judge, the evidence is con- 
clusive in favor of the view that, in health," sugar, or a substance 
very close to sugar, is produced in the liver, and destroyed after 
it has passed from this organ into the blood. In the normal 
state the destruction of the sugar occurs at the same rate as its 
formation ; while in certain lesions of the nervous system, and 
other circumstances, more sugar is formed than can be destroyed 
— or the quantity formed remaining the same, the normal con- 
ditions under which its decomposition takes place being absent 
or modified, it accumulates in the blood, and is excreted by the 
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kidneys and other secreting organs, thus producing diabetes. 
Whether the excretion of a large quantity of sugar in the 
urine depends upon increased activity of the sugar-forming 
process, or results from the cessation of the destructive changes 
which occur normally, has not been determined. There can be 
no doubt that certain parts of the nervous system are seriously 
implicated in all cases, but whether the nerves exert a direct 
influence upon the sugar-forming or sugar -destroying processes, 
or only affect these operations indirectly through the control 
they exert upon the calibre of the arteries, and therefore upon 
the quantity of arterial blood distributed to' the capillaries, is 
not known; but there are, I think, many facts which favor the 
latter view, while it has never been shown that nerves exert any 
direct influence upon the growth or action of any cells or living 
matter whatever. It is true that Pfliiger professes to have traced 
nerve fibres into the secreting cells of the salivary glands, but 
his drawings are alone sufficient to justify us in receiving his 
statements with the greatest doubt. I cannot admit that any 
one has yet traced a nerve fibre into an epithelial cell. We 
must not lose sight of the fact that highly complex substances 
are formed in organisms where there are no nerves, and we can- 
not, therefore, conclude that secretion is essentially a nerve 
operation. Nerves influence the processes of growth, formation 
and secretion, indirectly, by regulating the supply of nutrient 
material ; but the cells probably grow and form new substances 
independently of the nervous system altogether. The process 
of disintegration is affected by the quantity of the soluble con- 
stituents of blood, rich in oxygen, that is permitted to bathe the 
cells, and this, like the access of nutrient matter to the growing 
cells, is regulated by nerve action. The various questions con- 
nected with the formation and destruction of sugar are fully 
discussed by Dr. Pavy, to whose works the reader is referred. 

It is not uncommon to meet with specimens of urine from 
persons apparently in the enjoyment of good health, which ex- 
hibit unmistakable evidence of the presence of diabetic sugar, 
there being sufficient to estimate quantitatively. I have often 
found from one to two grains of sugar in looo of urine, in cases 
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where all traces of the presence of this substance have disappeared 
in a few days, without any of the usual restrictions as to diet ; 
and I have noticed the presence of small quantities of sugar in 
the .urine more frequently during the summer than during the 
winter months. I know other practitioners have made the same 
observation, and in such cases there is often much difference of 
opinion as to whether a patient has " diabetes " or not. I found 
very positive indications in the urine of a gentleman who, I as- 
certained upon inquiry, had been in the habit of eating a large 
quantity of sugar with fruit tarts. Brown bread and saline 
medicines soon caused the sugar to disappear from the urine. 
But in cases of fatty liver, and in that common condition in 
persons who live too well, where the liver is somewhat wasted as 
well as fatty, it is very common to find sugar in the urine. The 
diabetic condition, in these cases, may persist for weeks or 
months, and then pass off entirely. 

The specific gravity of the urine varies enormously in diabetes 
— one may almost say from 1.002 to 1.070. The practitioner 
must never allow himself to conclude that in urine of low 
specific gravity there is no sugar, for sometimes the percen- 
tage in the solid matter of urine of low specific gravity is 
much higher than in urine of considerable density. Moreover, 
it will occasionally happen that the urine brought to the doctor 
for examination has been made after the patient has taken large 
quantities of water, tea, or other liquid. In such urine there 
will be very little solid matter, but nearly all of it may consist 
of sugar. 

In every form of diabetes, the quantity of sugar is always much 
influenced by the quantity and nature of the food, and in some 
cases the sugar is reduced to a very small quantity indeed if it 
be properly restricted. The sugar increases shortly after a meal, 
and it is undoubtedly augmented when much starch is taken. A 
meat diet, with bran or gluten bread, always causes a diminution 
of the sugar. Total abstinence from food, and rest, diminish 
the proportion ; and it is increased by exercise, and by a large 
quantity of food. As much as two pounds of sugar may be ex- 
creted daily; but about one pound is the more usual quantity. 
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In 1858 I had under my care a girl, aged 19, who excreted daily 
about one pound and a half of sugar. 

The dry, harsh skin, with falling off of the old cuticular cells 
like particles of bran, the intense hunger and thirst, the emacia- 
tion, the tendency to the formation of tubercle in the lungs and 
other organs, are familiar to all who are acquainted with • the 
clinical history of this disease. In many cases, however, I have 
remarked that the skin is moist, and in some there was excessive 
perspiration ; nor do we find either intense thirst or hunger in 
all instances. Dr. Garrod observes, that cedema of the legs is 
always present in diabetes, and this is undoubtedly the case very 
commonly, but I have failed to observe it in more than one in- 
stance. Diabetes is one of those diseases which runs in certain 
families, and there is no question that it is hereditary. 

The temperature of the body in diabetes is almost always sub- 
normal, and sometimes it is as low as 90° Fahrenheit. 

The disease often comes on'in the most insidious manner, and 
with so little derangement of the general health, that it may 
have existed for many months before it is discovered or even 
suspected. The first thing to attract attention may be persistent 
emaciation, associated with, perhaps, voracious appetite, or the 
peculiar smell of the water, or the large quantity of urine passed 
in the twenty-four hours, or the fact of many flies being attracted 
to it. The quantity of sugar varies much. It may be reduced 
to an ounce or less in the twenty-four hours, or a pound or more 
may be excreted during the same period. Any slight febrile or 
inflammatory attack will cause a reduction in the amount of 
sugar secreted within a given time. 

The occurrence of diabetes during pregnancy is not uncom- 
mon, and is unfortunately often fatal. Sugar maybe discovered 
at any period of pregnancy. When a considerable quantity (5 
per cent, or more) has been found in the water toward the end 
of the period of gestation, the risks attendant on labor seem to 
be greatly increased, and the practitioner must bear in mind 
that such a case may end fatally not very long after the birth of . 
the child. 

Although it is not possible, from the characters of the urine 
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alone, or from these considered in connection with the symptoms, 
to divide cases of diabetes into- well-defined classes, it is neces- 
sary to bear in mind that the disease exhibits the most marked 
variation as regards its effects on the action of the tissues and 
on the duration of life, according as it occurs in the young, in 
the middle aged and in the old. 

1. Diabetes in the Young. — Diabetes may occur at an early 
age. It is often seen between seven and thirty, or thirty-five, 
and is so very fatal during the earlier period of life, that I can- 
not call to mind a single recovery from the disease' occurring in 
a person under thirty where it had been once thoroughly estab- 
lished. The disease varies, however, greatly, in the severity of the 
symptoms as well as in the rate of its progress. It usually ends 
fatally in from one to three years after its commencement ; 
although there can be no doubt that by judicious treatment life 
may be prolonged, and the severity of the symptoms mitigated 
in a considerable number of cases. 

2. Diabetes in the Middle Aged. — The form of the disease 
which is met with in men between thirty-five and fifty or fifty- 
five, is often serious, but not so constantly fatal as that which 
occurs at an earlier period of life. It runs a slower course, 
seems to exert less effect on the general health, is much more 
under control, and greatly influenced by diet. Some cases of 
diabetes occurring about this period of life at once improve 
under proper treatment, the quantity of the urine being not un- 
frequently reduced to the normal, while the amount of sugar 
may fall to less than i per cent., though if the patient returns to 
ordinary diet or takes much bread or food containing sugar, the 
proportion will rise again. 

Diabetes during middle life is often associated with enlarge- 
ment of the liver, and not unfrequently with very decided dis- 
turbance of the cerebral functions. It occasionally results in 
an attack of hemorrhagfe and coma or hemiplegia, perhaps suc- 
ceeded after a time by fatal hemorrhage on the surface or into 
the substance of the brain. 

Although many cases of diabetes occurring at this period of 
life respond to careful treatment, some, I regret to say, get 
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rapidly worse from the first, and treatment seems to exert 90 
influence upon the course of the disease. I have seen such cases 
in strong men about forty, weighing 14 stone or more, end fatally 
in a fortnight or three weeks after the patient had been per- 
suaded to apply for advice. Although he considered himself in 
perfect health up to that time, there can be no doubt that the 
disease had existed for many months before he was aware of it. 
It is remarkable that important structural changes may proceed 
in the kidneys, in the liver, and sometimes in the brain, and 
progress duriiig many months or even years without the patient 
being conscious that there is anything wrong, supposing, indeed, 
during the whole time, that the organs in question were all dis- 
charging their functions perfectly. 

3. Diabetes in the Aged. — When diabetes occurs after the age 
of fifty-five, or comes on in old age, it seldom destroys life, and 
in many cases the general health does not seem to be deranged 
in any way. At this time of life diabetes may be thoroughly 
controlled by diet, and in cases where the quantity of water is 
excessive and the amount of sugar considerable, both may often 
be reduced to one-half or less in the course of a week or two, if 
the patient is properly dieted. The disease is seldom fatal, and 
I doubt whether life is shortened when diabetes occurs in the 
aged. 

Diabetes has been, of late years, considered to depend upon 
some important change in the nervous system, and undoubtedly 
many facts may be advanced as being in favor of this view. 
Bernard discovered that temporary diabetes might be induced by 
slight injury to the upper part of the medulla oblongata, and it 
has been shown by him and others that injury to the nervous sys- 
tem in other parts will produce similar effects. Injuries to the 
head and spine have, in man, been soon followed by the secretion of 
saccharine urine, and cases have been referred to by Sir William 
Gull and Dr. Barlow, in which diabetes followed an attack of 
hemiplegia, a violent shake, actual concussion, an epileptic fit, 
and over mental work. It is also sometimes associated with a 
tumor in the brain. But it must be borne in mind that irrita- 
tion of the peripheral branches of the pneumogastric in the 
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lungs. Stomach or liver, as well as irritation in any part of the 
trunk of this nerve, will also induce the diabetic state. George 
Harley showed that if alcohol was injected into the vessels of 
the liver, diabetes was induced. 

Disease of the brain or of the cord has been regarded by some 
as an exciting cause of diabetes, but it would probably be more 
correct to consider these nervous lesions as concomitants, or con- 
sequences of the existence of a state of things which also occa- 
sioned the diabetic condition. Diabetes sometimes follows 
injury to the brain, and Frerichs considers that nearly half the 
cases are due to nervous shock or lesion, or derangement of some 
part of the nervous system. 

Although there is no doubt that in many cases worry has 
much to do with the establishment of the disease, this cannot 
be regarded as the essential or the most common cause, seeing 
that many cases cannot be attributed to nerve disturbance of 
any kind, while diabetes is unfortunately seen during childhood, 
and even in the case of children placed under the most favor- 
able conditions, who have not been worried or frightened, and 
whose nervous system had, as far as could be ascertained, never 
been strained or damaged in any way, or subjected to any kind 
of shock. Whatever may be the conclusion as to the depend- 
ence of the diabetic state upon lesions of the nervous system, 
there cannot be any doubt concerning the frequent complica- 
tion of the case by serious affections of the brain and spinal 
cord. 

Coma from effusion of blood into one of the ventricles or 
extravasation of blood into the brain substance, coma from 
extreme capillary distention, and coma from degeneration of 
nerve tissue, occur in some cases. But there is another form of 
coma associated with diabetes which does not depend upon any 
definite brain lesion, and which is much more difficult to ex- 
plain. This so-called diabetic coma has been attributed by 
Kussmaul to the presence of acetone in the blood ; but all cases 
cannot be accounted for in this manner. The coma which 
occurs in diabetes seems to be due to different circumstances. 
{See a paper in which fifty cases are brought forward by Dr. 
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Dreschfield, British Medical Journal iox 1881, and the discussion 
on the subject in the fourth edition of Dr. Roberts' work on 
Urinary and Renal Diseases, p. 273.) 

Sugar has been found in the urine in cases of cholera, by Dr. 
Hassall and also by Heintz, but the former observer suggests 
that, as Heller has shown that in this disease the uroxanthin is 
in abnormal quantity, it is very probable that the sugar may be 
derived from this substance, from decomposition. The same 
change may account for the presence of traces of sugar in many 
cases. Diabetes is a disease which, as far as is shown, does not 
occur in animals, unless induced by injury to the nervous system, 
a fact which may be adduced in support of the view that the 
disease, diabetes, is due to changes to which the higher parts of 
man's nervous system are alone subject. Dr. Prout regarded 
diabetes as a form of dyspepsia, characterized by difficulty in 
assimilating the saccharine alimentary principle. 

Diabetes is certainly often associated with pulmonary dis- 
ease, and tubercle is not unfrequently deposited during its 
course. Not a few cases of diabetes occurring in the young 
succumb from the softening of tubercle long before life would 
have been cut short by the diabetes. But, as is well known, 
many forms of lung disease occur and run their course without 
any sugar being found in the urine, and it is doubtful whether 
there is any causal relation between the two pathological con- 
ditions. 

Sugar has been detected in pneumonia and bronchitis. In 
extreme cases of phthisis sugar is occasionally detected in the 
urine, and toward the close of many exhausting diseases a meal 
of starch is followed by the excretion of saccharine urine. 
I have shown the presence of a considerable quantity of sugar in 
the sputum in a case of acute pneumonia, just before the patient's 
death. It has been asserted by some observers that sugar can 
always be detected in the urine after anaesthesia produced by 
chloroform, and in cases of bronchitis and emphysema. I have 
carefully tested for sugar in the urine of several .patients who 
had taken chloroform, but did not succeed in detecting it in a 
single instance. The presence of sugar is accounted for on the 
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supposition that the sugar is not further oxidized, and carried off 
as carbonic acid. Bernard has, however, shown that this theory 
cannot be sustained. He has proved that the temporary diabetes 
produced by irritation of the floor of the fourth ventricle, 
close to the origin of the pneumogastric nerves, is not due to the 
impaired action of the respiratory organs, as Reynoso and others 
have supposed. 

I have myself found sugar in the urine in pneumonia and 
phthisis, and have frequently met with it in cases of gradual 
contraction of the liver, accompanied with a corresponding 
condition of the kidneys, with albuminous urine. In one case 
the sugar and albumen seemed to alternate. Sugar would be 
present for a few days, while no albumen could be detected, and 
then albumen would appear and the sugar would cease for a 
time. 

Some have contended that the state of the pancreas has some- 
thing to do with the development of the diabetic condition, but 
it must be borne in mind that various departures from the 
normal state of that gland are frequently met with without the 
presence of sugar in the urine. 

Diabetes is generally accompanied with emaciation, but I 
have seen cases in which the patient was not only well nourished 
but corpulent and increased in weight during the diabetic con- 
dition. Not long since, I was consulted by a very robust and 
healthy-looking man, a farmer, weighing 13 stone 6 lbs., who 
appeared to be suffering from dyspepsia. It was, however, 
found, upon examination, that the urine was of specific gravity 
1.028, contained a considerable quantity of sugar (38 grains in 
1000), and was loaded with albumen. There were no casts of 
the uriniferous tubes, or other indications of renal disease. This 
case gradually became worse, although the proportion of sugar 
.in the urine became reduced when he was put upon a properly 
regulated diet. 

In cases of carbuncle, sugar sometimes appears in the urine, 
and towards the close of chronic exhausting diseases it has been 
detected. We should always examine the urine of patients 
suffering from a succession of boils, as in many of them sugar 
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will be found. When diabetes occurs in old people, it is usually 
quite under control, and not unfrequently partial recovery 
occurs. The specific gravity is often 1.030 or 1.040, but not 
more than from three to five pints may be secreted. There is 
no ground for anxiety, even if the urine contains very much 
sugar, provided the quantity of urine passed is not excessive. 

Injudicious living, and especially very frequent indulgence in 
good dinners, unquestionably favor the development of the 
diabetic state. The disease, like gout, is hereditary, and, unless 
those who are predisposed exercise great care in diet, they are 
very likely to suffer from the disease in middle life. 

In diabetes wounds do not always heal satisfactorily, and 
surgical operations should, if possible, be avoided. Slight 
injuries are not unfrequently fatal, and life is sometimes cut 
short by the exhaustion consequent upon abscesses or mortifica- 
tion of a portion of tissue. 

This disease, like many other serious maladies, has been 
attributed to the influence of stimulants, but it need scarcely be 
said that thousands indulge but too freely in alcohol without 
contracting diabetes, for one who suffers in this way. And on 
the other hand, it will be found that comparatively few diabetics 
have indulged in excess of alcohol. It is unreasonable to attri- 
bute a disease which occurs in the young, which affects both 
sexes, and which is remarkable for hereditary transmission, to 
the direct effects of alcohol, and it need scarcely be said that the 
fact of the increase of sugar in the urine after the administration 
of alcohol to a diabetic, cannot be fairly advanced in favor of 
the above view, since many other things, and even injury to 
nerves, direct and indirect, will act in precisely the same 
way. 

The occurrence of this remarkable disease is not due to some 
peculiarity in diet or in the mode of life. Up to the present 
time we are unable to say why sugar is not present in healthy 
urine, and what conditions lead to the excretion of so large a 
quantity as we meet with in many cases of diabetes ; neither can 
we tell why one case dies in a very short time while another lives 
for many years and passes very much sugar during the whole 
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time. The liver of a patient who has died of diabetes is often 
much heavier than the healthy organ and contains much blood, 
but such changes may be secondary and not causal. No constant 
anatomical alterations have been shown to be present in the liver 
in diabetes. 

The practitioner will meet with cases in which diabetic urine 
also contains a considerable quantity of albumen. This com- 
plication, which adds to the gravity of the case, is usually met 
with in men of middle age, who have lived too well for many 
years. Great anxiety about business matters, or family trouble, 
or some sudden loss, has prostrated the patient, and when the 
case is carefully investigated, besides much nervous derangement 
and symptoms attributed to a gouty tendency, the practitioner 
discovers that the liver is large, with a rounded edge, that the 
arteries are thickened, that perhaps there is slight oedema of the 
ankles and about the inner edge of the tibia, that the urine is 
of high specific gravity, about 1.030, and contains both sugar 
and albumen, and sometimes uric acid is present in decided 
, quantity. 

The sugar varies greatly in quantity during the course of 
diabetes, and the variation sometimes occurs quite independently 
of any changes in the nature or quantity of the food. Now and 
then the diminution is so marked for some days, that the practi- 
tioner begins to think the case less serious than he had at first 
supposed. If the patient catches cold or gets any febrile attack, 
the sugar is much reduced in amount, and it is important to bear 
in mind that toward the close of a bad case the practitioner may 
be misled by this circumstance of the reduction in quantity or 
even total disappearance of the sugar, and induced to express a 
more favorable opinion of the case, possibly only a short time 
before the patient actually dies. Too much caution cannot be 
exercised as regards giving an opinion as to the probable duration 
of life at any period of a case of diabetes. There is no state less 
certain, and although the patient may have been for months 
in the same general condition as regards strength, sudden 
failure may occur at any time and be followed by death in a few 
hours. 
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IMPAIRED SIGHT AND CATARACT IN DIABETES. 

The dimness of sight, Amblyopia {d,al3Xo<;, dulled), which not 
unfrequently affects patients who have been suffering from the 
diabetic condition, seems in some cases to be dependent upon 
changes in the vitreous humor, in others upon alterations in the 
lens (cataract), and probably in a larger class upon structural 
changes in the retina or optic nerve, or both. A form of retinitis 
is not uncommon, and in some cases hemorrhages from the 
capillary vessels have been observed. It is well known that 
cataract is very frequently observed in diabetes, probably in from 
5 to lo per cent, of the cases, and sometimes at an early stage of 
the disease. Sir William Bowman often diagnosed diabetes from 
the presence of cataract. The form of the disease is "soft 
cataract," and the results of operation are not generally satis- 
factory. Dr. S. Weir Mitchell and Dr. Richardson showed that 
cataract was caused in the frog, if syrup was injected under the 
skin, and they arrived at the conclusion that the opacity of the 
lens depended only upon the increase in the density of the 
fluids which bathed and permeated it, an inference, however, 
scarcely justified by the facts. It has not been shown that in 
cases of cataract the density of the serum of the blood is invari- 
ably increased, and it is improbable that cataract, as it occurs 
in diabetic patients, is due solely to this cause, seeing that it is 
not present in some of the worst cases, while it is sometimes well 
marked in persons who are suffering from a very mild form of 
the disease. The experiments of Dr. Bence Jones and M. 
Dupre, showing the great rapidity with which, saline substances 
pass into the crystalline lens, have been too hastily advanced in 
favor of the notion that the lens is the seat of active nutritive 
changes. The phenomena in question have probably nothing 
whatever to do with the nutritive process, and are illustrations 
of simple diff"usion. Were it not for the determination on the 
part of some persons to prove, in face of a vast array of facts 
pointing to a very different conclusion, that cataract and other 
diseases result from physical changes only, the mere circumstance 
of the very slow and gradual progress of the opacity would alone 
be regarded as conclusive evidence against such a doctrine. 



DIAGNOSIS AND TREATMENT. 295 

The Large Quantity of Urea in Diabetes. There can 
be no doubt whatever that, in many cases of diabetes, the 
sugar excreted in the urine is not derived solely from the starchy 
matters taken in the food ; for although the patient may be 
restricted to a diet consisting entirely of proteine and fatty sub- 
stances, sugar is nevertheless formed. The observations of the 
Rev. S. Haughton certainly confirmed this conclusion. He 
showed, in some cases which he investigated with the greatest 
care, that the sugar excreted had a double origin, having been 
in part derived from the starch in the food, and partly from the 
decomposition of proteine substance. He considered that the 
proteine compounds resolved themselves into glucose and urea 
without giving out work, the total work done in the body in 
diabetes being at a minimum. The large excretion of urea 
depends not upon the work done in the body, as in health, but 
results merely from decomposition. In this way the large ex- 
cretion of urea in -diabetes is explained ; and the fact cannot be 
accounted for upon the usual theory, that the urea is derived 
solely from the disintegration of tissue. (" On the Phenomena 
of Diabetes Mellitus." Dublin, 1861.) 

Ringer draws the following conclusions on this subject, " On 
the Relative Amount of Sugar and Urea in the Urine of Dia- 
betes Mellitus," Trans. Med.-Chir. Soc, i860, p. 323. 1. After 
the influence of food on the urine has entirely disappeared, a 
constant ratio is maintained between the sugar and urea. 2. 
After a purely non-amylaceous and non-saccharine meal, both 
the sugar and urea are increased, but that during this increase 
the same ratio between them is observed, this ratio being i of 
urea to 2.2 of sugar. 3. Under both these circumstances the 
sugar could only be derived from the nitrogenous elements of 
the body, and therefore some ratio might, on a /rwr/ grounds, 
have been expected. 

The highly important and interesting observations lately made 
by M. Hohl, in a case of diabetes where inosite was passed in 
large quantities, and seemed to take the place of the urea and 
sugar, must not be passed over. 

Analyses ABC represent the composition of the urine in a 
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case of diabetes, a healthy-looking girl, only eighteen years of 
age. She had been suffering from the disease for about three 
months. Various plans of treatment were tried, without any 
marked results. She remained under treatment for six weeks, 
and then left the hospital. She drank from four to six pints of 
fluid daily ; and, when living on a moderate meat diet, with a 
small quantity of bread, passed rather under a gallon of urine. 
The urine was analyzed from day to day ; and I select three 
specimens for illustration. When the last was obtained, her 
diet was restricted to bran biscuits and milk. The results are 
expressed in grains, and represent the quantities passed in twenty- 
four hours. 



ANALYSIS A. 


B 




C. 




March 20th. 


In TOO of 
solid 
matter 


April 2d, 


In 100 of 

solid 
matter. 


April 23d. 


In looof 
solid 

matter. 


Quantity of fluid 1 
drank in 24 hours J 


64708.75 


98-910 


36968.75 


5-430 
88.703 

2-447 
3-620 


36968.75 




Specific gravity \ 
of urine J 


1-037 


1.043 


1.043 




Reaction 


Acid. 


Acid. 


Acid. 








Water 


78653-75 
8846.25 


69364.50 
8510.50 


50857.625 
6017.375 




Solid matter 




Urea 


8750.00 


512.30 

7549.12 

141.07 

308.11 


455.000 


7.i;6i 




4889.326 81.21;? 


Organic matter.. 
Fixed salts 


501.287 
171.762 


8.333 
2.853 



THE TREATMENT OF DIABETES. 

In the treatment of a case of diabetes, the diet must be care- 
fully regulated. That starchy and saccharine substances taken 
in the food cause an increased quantity of sugar in the urine, 
is proved beyond question, while, on the other hand, every prac- 
titioner is familiar with the improvement that invariably takes 
place in the condition of the diabetic patient, even a very short 
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time after the allowance of these and allied substances has been 
reduced. 

There are many cases where the urine contains small quan- 
tities of sugar, which recover if starchy and saccharine matters 
are withheld in quantity or avoided. In such cases it would 
seem that the sugar had been derived from these substances 
only, while, in severe cases, the excretion of sugar continues, 
although the patient is restricted to a diet consisting of albu- 
minous matters and bran. In many cases the diabetic con- 
dition passes off, and after an interval reappears. The disease 
may continue for many years, or it may carry off the patient in 
a few months. It is rare for a confirmed case under forty to 
recover completely. 

Except in very severe forms of the disease, it is neither ex- 
pedient nor necessary to insist too strongly upon a very strict 
diet immediately the patient comes under treatment, for many 
rebel if this is attempted at once, who might have been induced 
to submit to a fully restricted diet if the system had been intro- 
duced gradually. The quantity of wheaten bread may, at first, 
be reduced, and the proportion of meat may be increased, and 
brown substituted for white bread. Then some of the bran food 
may be tried. By employing a little ingenuity in using bran, 
eggs, cream and glycerine, a perfectly restricted diet may be 
gradually enforced without distress to the patient. To put every 
one upon a rigid diet, because there is sugar in the urine, would 
be useless and cruel, and it is even probable that some cases 
would live much longer upon an ordinary diet than upon a 
rigidly exclusive one. 

The diabetic may be allowed to take his tea and coffee with 
cream instead of milk. Cream diluted with water is far better 
for the diabetic than milk which contains milk-sugar. It is of 
the first importance that all persons suffering from diabetes should 
be warmly clad. They should wear woolen next the skin all the 
year round. Many feel chilly and clothe warmly by their own 
desire, but some patients are so much opposed to flannel that it 
is necessary to explain to them how essential it is to protect 
themselves from cold. We are not, however, compelled to deny 

N 
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even sweet flavors to the diabetic, for he may use glycerine; the 
preparation now made so largely by Price & Co. (Price's glycer- 
ine) is so pure, and its taste is so perfectly sweet, that it can 
hardly be distinguished from sugar. 

The terrible thirst which often causes such distress to the 
diabetic patient, and the full gratification of which increases his 
peril, is, I think, more effectually assuaged by acid drinks than 
by ordinary water. Lemon juice, in the proportion of one or 
two tablespoon fuls to a pint of water, may be allowed, and if the 
patient objects to the sourness, a tablespoonful of glycerine may 
be added. Cream of tartar (potassae tartras acida) may also be 
used to make an acid drink, in the proportion of two or three 
drachms to a pint of water, with or without lemon juice. 

Glycerine may be used for sweetening tea, coffee and cocoa; 
it may be introduced in custards; and with eggs and gluten 
bread, well softened, a very palatable kind of pudding may be 
prepared ; glycerine, eggs and bran may also be made into a 
light sort of cake or pudding, which may serve to vary the 
monotony of a strict diet. 

The diabetic patient may take a moderate quantity of milk, 
but it should be borne in mind that milk contains a form of 
sugar, and, therefore, is not to form a staple article of food in 
this disease. Various kinds of meat and white fish may be taken. 
Oil, fat, cream and butter are advantageous in some cases. Eggs 
may be taken if they agree with the patient, but sometimes they 
upset the stomach. Soups of various kinds — but not containing 
flour. Cheese, cream cheese, ham and bacon may be eaten by 
diabetic patients. 

The best vegetables are cabbage, broccoli, mustard and cress, 
endive, lettuce and watercresses. Asparagus should not be taken, 
as, according to Dr. Harley, when eaten in quantity, temporary 
diabetes may be induced. Potatoes and all vegetables contain- 
ing much starch, and fruits, both fresh and dried, as they contain 
sugar, must not be eaten. 

It is scarcely necessary to particularize the individual articles 
of food which may be taken by the diabetic patient. Long lists 
have been given in many works, but some of these bills of fare 



DIAGNOSIS AND TREATMENT. 299 

are more amusing than useful. The most curious of any that I 
have seen is the carte of Prof. Bouchardat, Paris, 1859, which 
was translated many years ago by Dr. Bence Jones, and strongly 
recommended by him. I cannot, however, help thinking that a 
number of the dishes enumerated for diabetics would derange 
the strongest stomachs. The complete list would extend over 
six or seven pages, and I shall therefore content myself with 
giving as examples a few of the strange compounds, which are 
not likely to be very popular in this country: "Pickled pork, 
with cabbage, also sourkraut. These should be washed in much 
water, and well dried. Black pudding, ham and spinach. 
Fresh herrings, with butter, or with sauce piquante. Black 
beetles (!), with butter, garlic and other herbs. Sardines, 
pickled in oil. Salt herrings, with olive oil. Mesentery of the 
calf, in oil (very good). Calves' ears, plain. Calves' braitis, 
with butter, a la poulette, or fried with gluten flour. Slices of 
goose, with olives. Fried oysters. Carp's roe. Fried legs of 
frogs. Fried crabs' tails. Pike, with caper sauce and oil. Her- 
ring, with butter or oil, or mustard sauce. Ray, with butter 
or caper sauce. Sea eel, with oil or butter. Cod, with oil or 
butter. Mussels, a la poulette or pickled. Frogs. Lobster 
salad. Crabs. Prawns ; or beetles or crab sausages. Young, 
green walnuts, in salt water without vinegar; the same, dried." 
(See Medical Times and Gazette, Jan. 28, 1865.) 

Instead of eating crumb of bread, the patient should be 
instructed to eat well-baked crust only, or thin slices of bread 
should be well toasted in the usual way. By this process much 
of the starch is converted into matters which do not yield 
sugar when acted upon by the saliva or pancreatic fluid. The 
practitioner will generally find that in cases in which it is 
absolutely necessary to insist upon a very restricted diet it is 
desirable to begin with toast, before advising bran cakes or 
gluten bread. Some patients who cannot manage the latter 
substances do not object to toast soaked in soup, or otherwise 
softened, and very often the proportion of sugar excreted be- 
comes so much reduced that a highly restricted diet is not 
needed. 



300 URINARY DERANGEMENTS. 

Substitutes for Bread. — Some of the best substitutes for wheaten 
brea^ are Bouchardat' s gluten bread, or M. Durand's Toulouse 
gluten bread (Callard's English gluten), but the bran biscuits, 
prepared as Dr. Camplin directs, are far superior to either. 
The first contains about 25, and the Toulouse bread 26 per cent, 
of starch, while the last contains only traces of this material 
when properly prepared. 

Formula for Making Bran Cakes. — Dr. Camplin, who himself 
suffered from diabetes, proposed a most valuable kind of food 
made from bran.- The bran is ground fine in a mill, sifted, and 
can then b6 made into a kind of cake. The directions Dr. 
Camplin gives are as follows : " Take a sufiScient quantity (say 
a quart) of wheat bran, boil it in two successive waters for a 
quarter of an hour, each time straining it through a sieve, then 
wash it well with cold water (on the sieve) until the water runs 
off perfectly clear ; squeeze the bran in a cloth, as dry as you 
can, then spread it thinly on a dish, and place it in a slow oven ; 
if put in at night let it remain until the morning, when, if per- 
fectly dry and crisp, it will be fit for grinding. The bran thus 
prepared must be ground in a fine mill, and sifted through a wire 
sieve of such fineness as to require . a brush to pass it through ; 
that which remains in the sieve must be ground again until it 
becomes quite soft and fine, a precaution especially necessary if, 
as sometimes happens, the mucous membrane of the bowels is 
in an irritable state. Take of this bran powder 3 ounces (some 
patients use 4 ounces, the other ingredients as follows), three 
new laid eggs, i}^ ounce (or two ounces, if desired) of butter, 
about half a pint of milk ; mix the eggs with a little of the milk, 
and warm the butter with the other portion ; then stir the whole 
well together, adding a little nutmeg and ginger, or any other 
agreeable spice. Bake in small tins (pattipans), which must be 
well buttered, in a rather quick oven, for about half an hour. 
The cakes, when baked, should be a little thicker than a cap- 
tain's biscuit ; they may be eaten with meat or cheese, for break- 
fast, dinner, and supper ; at tea they require a rather free allow- 
ance of butter, or may be eaten with curd or any of the soft 
cheeses. It is important that the above directions as to washing 
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and drying should be exactly followed, in order that it may be 
freed from starch, and rendered more friable. " (" On Diabetes," 
p. 86.) The mill' may be obtained ' from Mr. Gollop, 149 
Cheapside. The bran powder and biscuits cost is. 6d. a pound. 
The gluten biscuits cost 2s. 6d. a pound. 

An excellent form of bran, very finely powdered, has been 
recently introduced by Messrs. Chapman & Co., of the St. 
James's Mills, Hatcham, S. E. This is to be obtained retail of 
Mr. Bonthron, baker. Regent street, and is sold in small tins. 

The same firm also prepares a capital kind of flour for making 
ordinary bread. This is called whole meal flour, in conse- 
quence of the bran being ground up with other parts of the 
grain. The bread is, of course, more nutritious than ordinary 
baker's bread. The price of this flour is the same as that of the 
best white flour. 

Almond Cake. — Dr. Pavy (" On Diabetes," p. 154), has added 
another substitute for wheaten bread — almond cake and bread. 
A very palatable .kind of biscuit has been prepared with egg and 
blanched almond powder, according to Dr. Pavy's suggestions, 
by Mr. Hill, of Bishopsgate street. 

Glycerine Sponge Cake. — It occurred to me, some time since, 
that the bran, with eggs and glycerine, might be made into a 
form of sponge cake, and I tried some experiments with this 
view. Glycerine sponge cake is not only palatable, but really 
nice. When freshly made, the cakes are as soft as ordinary 
sponge cake. They may be dried, and will keep for any length 
of time. In the dry state they can be readily softened in soup, 
tea, or coffee. They can be flavored with lemon, or other 
flavor, according to taste. A similar kind of food can be made 
with savory gravy \ and in cases where the digestive powers of 
the stomach are impaired, a few grains of pepsin can be added 
with advantage. Food made on a similar principle, with ordi- 
nary flour, concentrated extract of meat, and pepsin, is valuable 
in many cases when the stomach is very weak and irritable. 

Patients often desire to change their diet from time to time, 
and they may be allowed to try one substitute for bread after 
another. 
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Manufacturers of Gluten Bread, etc., for Diabetic Patients. — 
'The various substances required for diabetic patients may be 
obtained of the following firms, which are' arranged alphabeti- 
cally : — 

Van Abbot, G., & Co., Howford Buildings, \ifi%, Fenchurch 
street, and 5 Princes street. Cavendish Square — Gluten 
Bread — Toulouse Gluten Bread, etc. 

Bell & Co., 338 Oxford street — Gluten Bread, etc. 

Bewley & Evans, 3 and 4 Lower Sackville street, Dublin — 
Gluten Bread, etc. 

Blatchley, E., 362 Oxford street — Bran and Gluten — Bran and 
Gluten Cake and Biscuit. 

Bonthron, J., baker, 106 Regent street. 

Bullock & Reynolds, 3 Hanover street, W. 

GoUop, 149, Cheapside — Maker of Mills for Grinding Bran. 

Hill, W., 60 and 61 Bishopsgate street, E. C. — Almond Cakes, 
Biscuits and Rusks. 

Smith, baker, Gower street, W. C. — Bran Biscuits, etc. 

Wines. — Of wines containing little sugar, amontillado, man- 
sanilla and Manilla may be taken, and good claret may be 
recommended. In dry sherry and Madeira there is compara- 
tively little sugar, from 4 to 20 grains in an ounce. Cham- 
pagne contains, according to Dr. Bence Jones' estimate, from 6 
to 28 grains in the same quantity. Claret, Burgundy (Beaune 
or Macon, to be obtained very good for about i8j. a dozen), 
and Moselle may be obtained without sugar. Brandy and 
whiskey are the best spirits. Alcohol is said to increase the 
sugar, but moderate quantities of brandy or whiskey seem to be 
of service in some cases. I sometimes order two or three 
ounces of whiskey daily, if the patient is weak. I have never 
seen any bad effects resulting, and many cases have improved 
while taking this stimulant. Vichy or other alkaline water may 
be taken in moderate quantity, but it is well to restrain the 
diabetic patient from taking too much liquid. Lime, potash, 
soda and lithia water may be given with the stimulant. 

The skim-milk treatment of Dr. Donkin seems to have suited 
some cases, but it does not answer for all patients. Some get 
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worse under it, while buttermilk, koumiss, whey and other milk 
beverages disagree with so many patients that these should only 
be recommended as an experiment, and the patient should be 
instructed to discontinue such beverages if he finds they do not 
suit him. Dr. Donkin recommended 6 to 8 pints of skimmed 
milk daily. (" On the Milk Treatment of Diabetes and Bright's 
Disease," 1871.) Dr. Roberts expresses a very decided opinion 
against the skim-milk treatment. " Three months of the skimmed- 
railk treatment brought the case to a fatal termination;" but I 
do not quite see why he concludes that the death was due to 
the treatment only, as the patient might have died at the same 
time had a different system been adopted or the case been left 
without treatment. 

If the diet is too restricted, the patient may continue to lose 
in weight, in which case a little more license must be permitted, 
for it is obviously wrong to insist that the patient should only 
eat this or that, if, in point of fact, he cannot eat, and may 
really soon be in a condition worse than that which would have 
resulted if no restrictions whatever as to diet had been imposed. 
The diet is altered for the patient's benefit, but if the alteration 
is found to be to his detriment, it would be against all p rin- 
ciples of rational medicine to insist upon its being carried out. 

The diabetic patient should be weighed as soon as he is placed 
under treatment, and again at intervals of a fortnight. 

Medicines. — Benefit often results from the use of ordinary 
tonics. The mineral acids are sometimes of service. Dilute 
phosphoric acid will allay the thirst. A very agreeabl e drink 
maybe made as follows: Acid phosph. dil. a drachm, glycer- 
ine an ounce, water half a pint; mix. A few tablespoonfuls 
of this may be taken occasionally during the day. Various 
bitter infusions and citrate of potash and ammonia, sometimes 
do good. Of all the tonic remedies I have tried, the old tinc- 
ture of perchloride of iron has, I think, been of the most use. 
I generally order from ten minims to half a drachm, two or 
three times a day, in infusion of quassia, or sometimes with one 
or two grains of quinine, and advise the patient to continue 
taking the medicine for months. Under its use the strength 
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has improved, and the patient has gained in weight. Sulphate 
of zinc has been recommended. Hydrocyanic acid is valuable 
in cases where there is irritability of stomach. Cod-liver oil is 
very serviceable.. 

Sugar has been given in large quantity in diabetes, and, as 
would be supposed, has been found worse than useless. 

EenTret and Fepin'h&vt been given in diabetes. Dr. James 
Gray ("Glasgow Medical Journal," Vol. IV), states that, of 
twenty-eight persons treated by rennet, seven completely re- 
covered," but they were also placed upon a restricted diet. 
Dr. Roberts tried rennet, but although the patient improved 
while taking it, he had been improving quite as rapidly before 
he commenced -taking the remedy. ("Brit. Med. Journ.," 
Nov. 17th, i860.) Acc'ording to Leubuscher, the quantity of 
urea, chloride of sodium and sugar were increased by the admin- 
istration of pepsin, but Dr. Parkes thought that this substance 
increased the sugar. On the other hand, in one case in which 
I tried it, benefit resulted, but then there was some dyspepsia, 
and I thought that the diet was imperfectly assimilated. In a 
very bad case of diabetes pepsin will be of little use, but in 
various conditions in which the digestive power of the stomach 
is impaired, either temporarily or permanently, in this, or indeed 
any disease, pepsin will be found to be a very valuable remedy. 
Really good pepsin has not yet been fairly tried. The pow- 
dered pepsin may be kept in a well-stoppered bottle for three 
years without its active powers being in any way impaired. 
Four- fifths of a grain with ten drops of dilute hydrochloric acid 
and an ounce of water dissolve 100 grains of hard-boiled white of 
egg. ("Archives of Medicine," 1856, Vol. I, pp. 269, 316.) 
It is prepared by Messrs. Bullock & Co., 3 Hanover Street, Han- 
over Square, W., and costs a shilling a drachm, which may be 
divided into twenty or thirty doses. See p. 266. 

It is curious with what confidence some writers pass a general 
condemnation upon certain remedies and remedial measures. 
Their statements get repeated again and again, notwithstanding 
that hundreds of people use the remedy in question and are 
quite convinced of its potency. Such authoritative statements 
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as " Parkes and Leubuscher found pepsin usekss," go for very 
little, and must not deter practitioners from prescribing pepsin 
in cases where the digestive power of the stomach is impaired. 
This remedy is not only of real service, but it gives comfort to 
the patient, and not unfrequently relieves pain and distress. 

Alkaline remedies are of advantage if given from time to 
time. They probably promote the removal of the sugar already 
formed in the blood, and perhaps help assimilation. Small 
doses of liquor potassse (ten drops to an ounce of water), or 
ten-grain doses of bicarbonate of potash or soda after food, or 
two or three tumblers of Vals or Vichy water with the meals 
daily, for a week or ten days at a time, may be given in cases 
where the urine is very acid or the patient troubled with flatu- 
lence and discomfort, lasting for some time after a meal. 

Constipation is often very troublesome in diabetes, and even 
in those cases in which the appetite is not inordinate, the quan- 
tity of material excreted into the large intestine is very con- 
siderable. The formation of sugar is associated with the 
formation and accumulation in the blood of considerable quan- 
ties of those substances which constitute the chief constituents 
of the fseces, and which are separated by the glands of the 
lower part of the small intestine and the large bowel. In cases 
of diabetes, the separation by the kidneys of an undue amount 
of water promotes active absorption by the mucous membrane of 
the colon and csecum. Consequently the fecal matter quickly 
becomes inspissated, and not unfrequently hard and almost dry. 
Far too little fluid is secreted by the glands of the large bowel. 
The nerves and nerve centres being also sluggish, accumulation 
goes on to a great extent in some cases without any reflex action 
being excited. Sometimes frequent injections are required 
before any relief can be obtained. It is necessary, in managing 
a case of diabetes, to guard against this contingency by fre- 
quently giving purgative medicines. Aloes, scammony, colo- 
cynth or compound rhubarb pill generally answer, but it is 
necessary to change the purgative from time to time. The tinc- 
ture of Cascara sagrada, or the so-called Cascara cordial, seems 
to be a valuable addition to our purgative remedies. It usually 
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operates gently without producing pain. From fifteen to twenty 
or thirty drops in a tablespoonful of water may be taken over 
night, and the dose is generally followed on the following morn- 
ing by a pretty free action of the bowels. A syrup of the cas- 
cara bark is now prepared, the taste of which is hot unpleasant. 

Of the usefulness of opium in the treatment of diabetes, there 
is no doubt. It not only causes a reduction in the daily secre- 
tion of sugar, but the quantity of water passed is lessened. If 
the patient is restless and irritable, he is benefited by the sooth- 
ing effects of the drug upon the nervous system. In many cases, 
so far from increasing the constipation, which is so frequently 
troublesome, opium seems to have an opposite effect. It must, 
however, be admitted 'that now and then a patient for whom 
opium is prescribed finds that he cannot take it, in consequence 
of the headache that is occasioned by its use, while sometimes 
it seems to have little effect upon the water, but seriously dis- 
turbs the stomach and increases the dryness of the mouth which 
is so distressing to the patient. If opium acts favorably, it may 
be given in half grain or grain doses once or twice a day. The 
dose should be only increased very gradually. If the patient 
improves, the quantity may be reduced or the drug withheld for 
a time. It has been recommended that opium should be given 
at once. in doses sufficient to occasion its physiological effects, 
but I cannot agree with this advice. Sometimes so little influ- 
ence is observable, that to produce contraction of the pupils, 
we might have to prescribe a quantity of the drug so consider- 
able that there would be danger of its toxic effect suddenly 
being manifested, and great danger to life might result. 

Codeia is preferred by Dr. Pavy, who prescribes this alkaloid 
in gradually increasing doses, beginning with half a grain twice 
or three times daily, until, in the course of a fortnight or so, the 
dose reaches two or three grains. 

Cinchonine, quinine and strychnine are unquestionably bene- 
ficial in cases in which the disease has not reached a very serious 
state of development. Such medicines improve the general 
health and strength, and I have no doubt by their administra- 
tion the duration of life in many cases may be prolonged and 
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the distressing feeling of lassitude and exhaustion experienced 
by many may be mitigated or removed. 

I have found carbonate of ammonia (five to ten grains in an 
ounce or two ounces of water every two or three hours) and 
liquor ammonia of use in checking the feeling of depression 
and exhaustion from which people often suffer in this disease. 
The ordinary compound spirits of ammonia or sal volatile may 
also be given in drachm or half drachm doses, in a wineglassful 
of water, once in three or four hours. In those cases of diabetes 
which are not uncommon in well-nourished, nervous, over-ener- 
getic men of from forty to fifty, who have worked too hard and 
been over-anxious, and have; perhaps, indulged in eating and 
drinking, with possibly enlarged liver and perhaps albumen in the 
urine, very great advantage has sometimes resulted from the 
washing-out system. Such cases often greatly improve, if, before 
the condition has existed for a considerable time, they spend 
two months in Carlsbad. At times of the year when that water- 
ing-place could not be visited, good effects may be obtained by 
carrying out a similar system at Bath, some sulphate of soda 
being added to the Bath waters. Of all the forms of diabetes, 
these cases, if treated during the early period of the condition, 
receive the greatest benefit from judicious treatment. If we 
cannot render the water free from sugar, we may greatly pro- 
long the patient's life if only he will allow himself to be kept 
to a rational system of diet for a sufficient time. Not only so, 
but I ieel confident that some of these cases which, if left alone, 
would end fatally in two or three years, may be so far relieved 
that life may go on to the ordinary period. 

Alkapton. — Bodecker found in the urine of a patient a sub- 
stance which possessed many of the reactions of sugar. Alkap- 
ton is of a pale yellow color and does not crystallize. It con- 
tains a large quantity of nitrogen. It reduces copper, like 
sugar, but does not reduce oxide of bismuth, nor is fermentation 
excited in it by yeast. Urine containing it becomes of a brown 
color upon exposure to the air, if an alkali be present, without 
the application of heat. This change occurs if potash be added. 
Sugar and potash change color only when the solution is boiled. 
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Alkapton was separated by Bodecker from the urine by the 
following process : After precipitation with acetate of lead, the 
mixture was filtered, and the solution mixed with tribasic acetate 
of lead, excess being avoided. The precipitate was washed, 
suspended in water, and decomposed by sulphuretted hydrogen. 
The solution filtered from the sulphuret of lead was evaporated 
to dryness over the water bath, and the residue extracted with 
ether. The alkapton remained after the ether had evaporated. 
(Bodecker: " Zeitschrift. f. Rat. Med." VII, 128 j "Ann. Ch. 
Pharm." Jan., 1861 ; Bowman's "Medical Chemistry," edited 
by Prof. Bloxam, p. 51.) Alkapton was found in the urine of 
an infant by Dr. Johnson, his attention being called to it by the 
brown stain on the linen (quoted in Bowman's " Med. Chem." 
by Bloxam, p. 52.) 
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ON URINARY CALCULI AND CALCULOUS 
DISORDERS. 



There are several substances in healthy urine which are only 
slightly soluble in water. In certain derangements of the physio- 
logical actions, some of these are produced in much larger pro- 
portion than in health, while other matters not present in healthy 
urine, and not readily soluble in water, are sometimes formed. 
It is not, therefore, surprising that, from time to time, some of 
these not very soluble substances should be slowly deposited in 
the insoluble form from the urine while it yet remains in the 
bladder, or even before it reaches that organ. It is interesting 
to consider the various conditions which are likely to lead to the 
deposition of calculous material, and it is instructive to study 
the general state of the system which is associated with each 
particular form of insoluble matter deposited. If we were accu- 
rately acquainted with the mode of deposition of calculous 
matter, it is very possible that we might lay down such rules 
for the guidance of patients in whom the tendency existed as 
would prevent the formation of the stone, or retard its increase 
if already formed. 

The deposition of a calculus does not always depend upon the 
state of the urine, for it is possible that the urine may be healthy 
while a stone is forming ; the changes taking place on the sur- 
face of the stone itself having much to do with the precipitation 
of insoluble matter. These changes are different in different 
cases, sometimes resulting in the setting free of an acid and 
sometimes of an alkali. Bacteria are intimately concerned in 
the initiation and maintenance of these changes. It will often be 
found that the tendency to calculous disorder is explained by 
deranged chemical changes, which may perhaps sometimes be 
materially modified by giving attention to the action of the 
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alimentary canal and skin, altering the mode of living, and 
administering the salts of the vegetable acids, alkalies, mineral 
acids, or even mere diluents in large quantity, according to the 
nature of the case. 

In those cases in which the deposition "of the calculous 
matter mainly depends upon the urine being in a state unfavor- 
able for holding certain slightly soluble matters in solution, it 
follows that the tendency to deposit may be averted, if the 
condition of the urine can be altered. It is possible that at one 
time an acid state of urine. may favor the precipitation of uric 
acid ; while, after a short interval, its characters may become so 
altered that it becomes alkaline. Not only does the precipitation 
of uric acid cease, but phosphates, which are insoluble in an 
alkali, are deposited. Phosphatic salts are soon precipitated on 
the outer surface of the uric acid, and the stone thus becomes 
most effectually protected from the further solvent action of an 
alkali. 

In such a state of urine, however, a stone may increase rapidly 
in size, for there is always a certain amount of earthy phosphate 
in solution which, if the urine becomes alkaline, is precipitated 
in the form of amraoniaco-magnesian phosphate and phosphate 
of lime, both of which salts are insoluble in fluids of alkaline 
reaction, whether the alkali be due to the decomposition of the 
urea and the formation of carbonate of ammonia or to the 
presence of fixed alkali. 

Calculi are usually composed of many different constituents; 
but one generally predominates greatly over the rest, and the 
calculus is named accordingly. Even the purest calculi com- 
posed of earthy salts contain, nevertheless, a certain proportion 
of organic matter; and those which seem to consist of organic 
material only, contain a proportion of earthy salts. A certain 
amount of animal matter is deposited with the hard material, and 
in many cases serves to agglutinate the particles together. 

It was shown by Mr. Rainey that, when saline matter crystal- 
lized in a viscid substance like gum or mucus, it took the form 
of a spherical mass instead of assuming its usual crystalline 
characters. (See Mr. Rainey's " Observations on the Formation 
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of Shell," etc.) After the hard matter of a stone has been dis- 
solved, this animal matter remains in the form of a translucent, 
granular, mucus-like mass. Upon microscopical examination, 
the remains of delicate fungi can often be detected in this matrix, 
and very frequently dumb-bells of oxalate of lime, or fragments 
of them, are found. The fungi were formed during the forma- 
tion of the calculus ; and it is probable that the reaction developed 
in the fluid in contact with them during their growth, occasioned 
the continued precipitation of the insoluble calculous matter. 
Were it not for the viscid organic matter, the hard, crystalline 
substance would be deposited in its characteristic crystals. In 
some calculi, however, the material does exhibit its ordinary 
crystalline character. 

The hard, calculous matter may consist of substances which 
exist in healthy urine, like phosphates and uric acid, slowly de- 
posited from their weak solution in the secretion ; or of materials 
which are not present in perfectly normal urine, such as oxalate 
of lime, cystine, blood, carbonate of lime, etc. 

The insoluble material is deposited in distinct layers, which 
can often be easily detached and separately examined. These 
layers are easily demonstrated by making a section of the calculus, 
which, except in the case of the hardest and most brittle calculi, 
may be readily effected as follows : The calculus is to be sawn 
through with a fine, sharp saw. The cut surface is next to be 
ground smooth, by being rubbed down upon a smooth, flat hone, 
with water. When it is perfectly even, it may be washed and 
allowed to dry. Lastly, the cut surface is to be varnished. All 
the different layers will now be seen very distinctly. If the 
calculus be brittle and hard, unless it be sawn through with a 
diamond wheel, it is better to grind away one-half without using 
the saw. Small calculi are very easily ground and polished, and 
often furnish very instructive specimens. 

The concentric layers are often of different colors and of 
different degrees of hardness, often contain varying proportions 
of organic base, and are of different chemical composition. 
Each ring forms the section of a layer, and a portion of each 
may be -detached and separately subjected to chemical examina- 
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tion. Some of these layers are deposited quickly, others more 
slowly ; and they, therefore, vary considerably in hardness. In 
examining a calculus, it will be necessary to subject a small por- 
tion of several layers to examination. Concentric layers are very 
conspicuous in the most minute calculi, even in those microscopic 
calculi which require to be examined under a power of 250 
diameters. ("100 Urinary Deposits," PI. VIII, Figs. loi, 
104.) 

Seldom can any definite crystalline form be made out, except 
upon the surface of the concretion ; and upon examining small 
portions of a calculus in the microscope, nothing but a great 
number of fragments, exhibiting concentric layers, can usually 
be distinguished. Sometimes the material is at first deposited 
in separate little spherical masses, which become aggregated, 
and at length become incorporated together. Upon the surface 
of some calculi beautiful and well-formed crystals are, however, 
sometimes formed. Well-marked crystals of triple phosphate, 
oxalate of lime, and cystine are occasionally found on the sur- 
face of a calculus so large and distinct that they may be seen 
and identified by the unaided eye. 

Calculi may be arranged in two classes, according to the rela- 
tive proportion of the organic matter and inorganic matter 
present. The combustible, or almost entirely combustible calculi, 
are those which consist almost entirely of organic matter, and 
leave very little residue after exposure to the action of a red 
heat on platinum foil; while the partially combustible or in- 
combustible calculi, consisting mainly of inorganic material, leave 
a considerable proportion of fixed residue. 

I. The first class includes calculi composed of uric acid, 
urates of ammonia, soda, lime and magnesia, cystine and the 
rare forms of uric or xanthic oxide calculi, mucus, fibrinous and 
blood calculi. 

II. The second class comprehends the oxalate of lime or 
mulberry calculus ; calculi composed of various phosphatic de- 
posits ; that consisting of carbonate of lime, which is very rare in 
the human subject but not uncommon among the lower animals ; 
and the silicic acid calculus. 
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CLASS I. CALCULI WHICH LEAVE ONLY A TRACE OF FIXED 

RESIDUE AFTER EXPOSURE TO A RED HEAT. 

Uric Acid Calculi. — Nearly two-thirds of the calculi in the 
museums in this country consist in great part of uric acid. They 
vary very much in size. Small uric acid calculi are sometimes 
formed in considerable number in the kidney. For the most 
part, the deposition of the uric acid commences in the kidney 
itself; and not unfrequently the small concretion becomes 
impacted in the lower part of the uriniferous tubes or in the 
infundibula, and gives rise to great irritation and pain, lasting, 
it may be, for many years, until at last it becomes released, and 
passes down the ureter into the bladder. It may now escape 
from the ureter or remain in the bladder, when layer after layer 
is added. If it be not removed, the calculus may attain a con- 
siderable size. 

The uric acid calculus is usually of an oval form, but some- 
what flattened on two of its surfaces. Occasionally the calculus 
is perfectly spherical. Uric acid calculi are sometimes quite 
smooth externally, sometimes rough, or covered with a number 
of rounded projections. They are generally of a brownish hue, 
varying from a pale fawn color to a dark brownish-red. Dr. 
Rees met with one specimen in which the nucleus was quite 
white, and composed of pure uric acid destitute of coloring 
matter. The consistence of the uric acid calculus is usually 
hard, and its texture compact, but rarely it is soft, and can be 
broken down between the finger and thumb. If fractured, it 
usually breaks up into small, angular pieces. 

I have examined many small uric acid calculi, and in several 
instances have found that the nucleus consisted of matter insolu- 
ble in potash, which polarized readily ; and, in some specimens, 
well defined dumb-bell crystals of oxalate of lime, were discov- 
ered. In a few the nucleus consisted originally of mucus or some 
soft matter, which after a time shrank and nearly dried up, 
leaving a space or cavity in the centre of the calculus; but, even 
in these instances, matter insoluble in potash and acetic acid 
was generally detected. Dumb-bell crystals of oxalate of lime in 
small collections generally form the nucleus of uric acid calculi. 
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The uric calculus is often coated with phosphates. The irri- 
tation of the calculus Dr. G. O. Rees thought excited the secre- 
tion of an abnormal quantity of alkaline fluid from the mucous 
membrane of the bladder, which caused the earthy phosphates 
to be precipitated from their solution in the urine. If ammonia 
were set free by the decomposition of the urine, it is possible 
that a little of the uric acid calculus might even be dissolved ; 
but this would soon be prevented by the deposition of earthy 
phosphate upon its surface. The phosphates are not, however, 
secreted in increased quantity by the mucous membrane of the 
bladder, as was formerly taught, but are merely precipitated from 
their solution in the urine. 

Calculi composed of Urates. — These calculi usually con- 
tain urates of soda, ammonia, and lime ; and very commonly 
small quantities of oxalate of lime are deposited with the urates. 
This calculus is in great part soluble in boiling water, and gives 
off ammonia when heated with a strong solution of bicarbonate 
of potash. In Front's ti.me this calculus was the one generally 
met with in children ; it is usually small in size, of a pale brown 
color, and is softer than the uric acid calculus. Layers of urate 
are often found in uric acid calculi. 

Uric Oxide, Xanthic Oxide, Xanthine. — These names 
have been given to a rare form of calculus, which has only been 
found in man on three occasions. It is not soluble in water ; it 
is hard, of a yellowish-brown color, and the surface can be pol- 
ished by friction. Scherer has found xanthine in the liver and 
spleen, in muscle, and in blood. It is closely allied to uric acid, 
and also to hypoxanthine, which only differs from it in contain- 
ing two atoms more of oxygen. 

Cystic Oxide — Cystine. — This form of calculus is of a pale 
greenish color; its surface is smooth, and there are no indications 
of concentric layers. The fracture is glistening, and the struc- 
ture is semi-transparent. Cystine is referred to on page 98. 
{See sSso "100 Urinary Deposits," PL VII, Fig5. 92, 93, 94.) 

Fibrinous Calculus. — This form was first noticed by Dr. 
Marcet, and it appears to consist entirely of an elastic organic 
substance closely allied to fibrine. It is said to resemble yellow 
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wax in its appearance. It dissolved in potash, but was precipi- 
tated by excess of acid. It was insoluble in water, alcohol, and 
ether ; but was dissolved by acetic acid, with the aid of heat. 
In this solution, ferrocyanide of potassium produced k precipi- 
tate. It left very little fixed residue after exposure to a red 
heat. 

Blood Calculi. — Dr. Scott Alison furnishes the following 
interesting remarks with reference to some blood calculi in the 
kidney (" Archives of Medicine, Vol. I, p. 245). Upon exam- 
ining the body of a man named William Solly, who was admitted 
into the Consumption Hospital, Brompton, under the care of 
Dr. Cursham, on August 23d, and who died on the 30th of the 
same month, the left kidney was found by Dr. Alison to be 
greatly wasted and changed in structure. The infundibula and 
pelvis were stuffed with hard bodies, most of which were of a coal- 
black color. "The black calculi occupied the pelvis, while the 
infundibula were tenanted with a few calculi of a whitish-gray 
color, with one exception small in size,.about the magnitude of 
pear-seeds, and wanting the ordinary physical characters of 
phosphate of lime. One calculus, which occupied an infundi- 
bulura, is the size of a horse-bean, looks somewhat worn and 
disintegrated, and at one point resembles a piece of decayed 
wood. At one side it is black, from the presence of altered 
blood. It is very light in weight, and is composed of blood 
and phosphate of lime. The black calculi, which form the 
chief point of interest in the case, were about six in number, 
and ranged from the size of a coriander-seed to that of a small 
horse-bean. When found, these black calculi were tolerably 
hard ; but, being friable, they partly broke asunder in handling. 
The fractured surface varied a little in color, in some parts pre- 
senting a dark, rusty tint." Liquor ammonise dissolved these 
calculi, and they were capable of partial combustion. The 
microscope revealed only amorphous particles; but Dr. Owen 
Rees, with the assistance of a neutral saline solution, discovered 
forms which he considered to be the remains of blood cor- 
puscles. The kidney was remarkably altered. It was very 
small, but retained somewhat of the normal shape. It weighed 



316 URINARY DERANGEMENTS. 

only an ounce and a half, and was only two inches in length. 
Its color was drab ; its consistence was firm and fibrous. At 
one extremity only could any natural cortical or tubular struc- 
ture be ft)und. The kidney, in fact, resembled a sac with thin 
irregular walls. The lining membrane appeared healthy. The 
renal artery was small, thickened and scarcely admitted a com- 
mon probe. The ureter was small, but less out of proportion 
than the artery. The investing membrane could not be separated 
from the other parts with which it was connected. 

The atrophy of the kidney in this case was probably brought 
about by the production of inflammatory action, set up, per- 
haps, by the presence of small calculi of phosphate of lime. 
Blood was probably effused in consequence, and remained in the 
infundibula and pelvis, failing to be washed down the ureter in 
consequence of the suppression of the flow of urine. This 
blood, hardening, would form the calculi which were discovered. 
After the abatement of the supposed inflammatory action, de- 
generative processes would supervene and lead to the remarkable 
atrophy and change which the altered kidney presented. The 
duties of this wasted organ would be thrown^ upon the other 
kidney; but, as the system was much wasted by disease, no 
increase in size resulted. 

"Only a very imperfect history of the patient could be ob- 
tained, he being very exhausted when he came into hospital. 
Since his death, inquiries have been made for information, but 
with little success. He was fifty-two years old, and by trade a 
painter. He had been ill with cough two years, and his feet 
and legs became cedematous only two weeks previous to his 
decease. No information could be obtained respecting his 
having suffered from calculi in the bladder or from hsematuria ; 
but it is right to mention that no member of the family of the 
deceased could be found." 

Fatty Concretions. — Specimens of urine which contain 
large lumps of hard, fatty matter will sometimes be brought for 
examination. Quite lately I have seen two such specimens, 
which were said to be cases in which concrete fatty matter had 
been passed in the urine. In these, however, the fat was ordi- 
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nary suet, as was proved by the presence of the fat vesicle, 
white and yellow fibrous tissue, and fragments of vessels. Three 
pieces of suet, it was afterwards ascertained, had been intro- 
duced by the patient. 

CLASS II. — CALCULI WHICH LEAVE A CONSIDERABLE QUANTITY OF 
FIXED RESIDUE AFTER EXPOSURE TO A RED HEAT. 

Oxalate of Lime Calculi. — I have seen an oxalate of lime 
calculus not larger than the sin of an inch, and have traced 
the formation of such a stone through the several stages of 
aggregation. I believe that the dumb-bell crystals formed in 
the kidney, in the first place, become aggregated together, 
forming small collections, crystalline matter is then deposited 
in the interstices, and gradually a microscopic calculus results. 
Microscopic oxalate of lime calculi are represented in Figs. 97, 
98, loi, PI. VIII, " 100 Urinary Deposits." 

Microscopic calculi may remain for some time in the kidney, 
and slowly increase until they form the concretions known as 
the hemp-seed calculi. Not unfreqUftitly a number of them are 
formed in the kidney and pass down the ureter one after the 
other at varying intervals of time. Sometimes one becomes 
impacted, and gives rise to the most serious and distressing 
symptoms. Having arrived at the bladder, the slow deposition 
of the oxalate may continue, or layers of uric acid or phosphate 
may be deposited, according to the state of the urine. 

In cases where the oxalate increases, the surface becomes 
tuberculated, in consequence of the irregular deposition of the 
salt ; the color varies from a pale brown to a dark brown purple. 
When these have increased to the size of a nut or larger they 
are often called mulberry calculi. Such stones often attain a 
large size. They are very heavy and hard. On section, the 
laminae are well seen, and it is often noticed that the calculous 
matter has been deposited most unequally. 

Occasionally the oxalate of lime is deposited almost colorless 
and crystalline. Dr. Prout figures one of these calculi. I have 
a beautiful specimen, which was given me by Dr. Gibb, and was 
obtained from the horse. ■ Large octahedral crystals of oxalate 
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of lime can be seen all over the surface. The large hemp-seed 
calculi, which are white on the surface, also exhibit numerous 
beautiful crystals, although they are smaller than those referred 
to in the last specimen. 

Occasionally, in post-mortem examinations, we are somewhat 
surprised to find these slowly increasing calculi in the kidney, 
although the patient never suffered, from the slightest symptom 
during life. I have an oxalate of lime calculus the size of an 
almond, which I found very firmly fixed in one of the ureters of 
a man .who died of an acute malady. Although its surface is 
rough, and it is half an inch in diameter, it seems to have caused 
scarcely any uneasiness, and there was no suspicion of its exist- 
ence before the patient died. 

Mr. McCormick sent me the following history of a case of a 
large mulberry calculus removed from a patient by Mr. James 
Ceely, of Aylesbury. It is not a little remarkable that this 
rough calculus, weighing twelve drachms, should have been 
present without causing great pain and uneasiness : " At the age 
of fifteen years the patient (now forty-five) suffered from pain in 
the hypogastric region, extending along the urethra to the glans 
penis. At intervals during the succeeding twelve months the 
pain was very violent, and was at each attack followed by the 
evacuation of bloody urine. Occasionally since then he expe- 
rienced pain in these situations, while taking horse exercise, or 
during unusual exertion, but never to any great extent, and he was 
never compelled to seek advice. With these exceptions his gen- 
eral health, although delicate, had been good until June (1858), 
when he had an accession of symptoms resembling those men- 
tioned, but greatly aggravated. The urine, in addition to 
blood, contained ' gravel.' At this time he consulted Mr. Rey- 
nolds, of Thame, who detected a vesical calculus, and on the 
20th September, Mr. J. H. Ceely performed the lateral opera- 
tion and removed a rough, irregular, mulberry calculus, weighing 
twelve drachms. During the first ten days subsequent to the 
operation, the urine contained considerable quantities of pus and 
blood, after which time all abnormal characters disappeared, and 
the patient was discharged from the Bucks Infirmary, perfectly 
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well, on the 8th of October, and had suffered little pain or in- 
convenience. This patient had enjoyed excellent general health 
during a period of twenty-nine years, notwithstanding the pres- 
ence of a calculus probably during the whole period." 

A calculus of very curious shape, the nucleus of which consisted 
of oxalate of lime, is described by Mr. Price in the eleventh 
volume of the "Transactions of the Pathological Society." 
Mr. Price removed fourteen calculi from the bladder of an old 
man, by the lateral operation of lithotomy. Two of the calculi 
were peculiar in possessing several spine-like projections. The 
largest of these was about the size of a chestnut, and from its 
surface projected from eight to ten spines, two of which were 
upward of half an inch in length. Surrounding the oxalate of 
lime nucleus were several layers of uric acid and urates, with 
some earthy phosphate. The spines were formed of the latter 
salts alone, and there was no projection of the oxalate of lime 
nucleus into them. The cause of their peculiar shape could not 
be ascertained. The stone was not in any pouch in the blad- 
der, but was free in its cavity, and the absence of any spines 
projecting from the nucleus militates against the idea of the 
peculiar form having been given to it while in the kidney. No 
post-mortem was allowed. It seems possible that the formation 
of the spines might have depended upon the more rapid deposi- 
tion of calculous matter on those parts opposite to the intervals 
between the smaller calculi, than over the part of the surface in 
immediate contact with them, as only the two largest calculi 
exhibited this peculiarity. 

Calculiin Patients who have had Cholera. — The circumstances 
under which oxalate of lime is deposited in the form of the 
dumb-bell crystals have already been alluded to. It is interest- 
ing to find that both Drs. Prout and Kletzinsky have noticed 
deposits of oxalate of lime in patients who had had cholera, in 
which disease the fluids are in a high state of concentration. In 
two cases of this disease dumb-bells of oxalate of lime were found 
in the urine by myself. Dr. Prout also alludes to the frequency 
of cases of calculous disease in those who had suffered from 
cholera. These are importants facts in favor of the view I en- 
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tertain with reference to the formation of the nucleus of the 
calculus, which I have, in fact, shown to be in many cases a 
microscopic calculus. I have found numerous dumb-bell crys- 
tals and collections of these impacted in the uriniferous tubes of 
patients who have died of cholera-. The remarkable concentra- 
tion of the fluids which occurs in this disease is no doubt very 
favorable to the deposition of a substance so slightly soluble as 
oxalate of lime, in a solid form. 

Passage of Oxalate of Lime Calculi from the Kidney. — Oxalate 
of lime calculi often give rise to extreme pain when impacted in 
the kidney, and while passing down the ureter, or lodged in the 
bladder. In the kidney the pain is often of the most violent 
character, and frequently the patient suffers from many attacks 
before the stone is dislodged. Very frequently hemorrhage 
occurs, and sometimes inflammation is excited, which terminates 
in the suppuration of the tissues contiguous to the stone. On 
the other hand, as already remarked, calculi may pass without 
giving rise to the least inconvenience ; indeed, I have known 
many instances where a calculus has been for years impacted in 
the kidney, and has at last passed down the ureter without the 
patient having been aware of its passage. 

Calculi composed of Earthy Phosphate. — Both phos- 
phate of lime and ammoniaco-magnesian phosphate enter into 
the composition of calculi. Dr. Prout showed that the phos- 
phates were very often deposited upon other calculi, while there 
were very few instances in which uric acid, urate, or oxalate of 
lime, was deposited upon the phosphate. These .two earthy 
salts enter into the composition of t\\t fusible calculus ; its degree 
of fusibility varying according to the proportion of triple phos- 
phate present. The latter substance is easily fused in the blow- 
pipe flame, while the phosphate of lime is quite infusible. 

When the calculus contains but a mere trace of triple phos- 
phate its structure is dense and even, it is heavy, and ils surface 
is smooth and polished ; but large calculi of this kind are ex- 
ceedingly rare. A small quantity of triple phosphate is almost 
always present in the large calculi. Portions of the laminae of 
these calculi are easily broken off. Phosphate of lime calculi 
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are often found in the kidney. In some cases the whole of the 
pelvis is filled with them, varying in size and shape, and mixed 
with a considerable quantity of pulverulent matter, like fine 
sand. Each particle of this is found, upon microscopical ex- 
amination, to consist of a minute calculus, containing a certain 
quantity of organic matter, probably mucus and disintegrated 
epithelium, for its nucleus. Occasionally a phosphatic calculus, 
lodged in the pelvis of the kidney, gradually increases until a 
large mass is formed by the deposition of earthy salts, layer after 
layer, the whole pelvis of the kidney being occupied by it, while 
its prolongations extend into the infundibula and calyces. 

The calculus, which consists almost entirely of triple phosphate, 
has a very porous structure ; it is light, easily broken down .by 
pressure, and perfectly white. Its surface is rough, and large 
crystals of triple phosphate can often be discerned upon the sur- 
face with an ordinary lens. 

Mr. Charles Hawkins sent me several small calculi which had 
been passed by a patient, to the very large number of 600, in a 
fortnight or three weeks. They were all about the size of a small 
pea. The surface exhibited several flattened sides, evidently 
caused by so many lying in juxtaposition. They looked very 
like small biliary calculi which had been packed together in the 
gall bladder. The matter of which they were composed con- 
sisted of phosphate of lime and ammoniaco-magnesium phos- 
phate, with a considerable quantity of organic matter. Although 
these calculi were, in many respects, like prostatic calculi, it is 
almost certain that they came from the pelvis of one kidney. 

Carbonate of Lime Calculi, though common among herbi- 
vorous animals, have rarely been met with in man. They are 
friable, and sometimes perfectly white. Mr. Smith has described 
some which are very like the mulberry calculi (" Med.-Chir. 
Trans ," Vol. IX, p. 14). There are specimens of this form 
in the Oxford Museum, among Mr. Hitchings' collection, but, 
unfortunately, no history is attached to them. Dr. Thudichum 
states that he has examined prostatic concretions which consisted 
almost entirely of carbonate of lime. A small quantity of car- 
bonate of lime is usually deposited with the earthy phosphates. 
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This calculus effervesces freely when exposed to the action of 
acids previous to incineration ; white oxalate of lime yields car- 
bonate only after having been exposed to a red heat. 

Mr. Wagstaffe showed, at the Pathological Society, December 
17, 1867, a specimen of renal calculus consisting almost entirely 
of carbonate of lime, removed from a patient aged forty-two, 
who was admitted into St. Thomas's Hospital with heart disease, 
and died thirteen days after admission. The urine was slightly 
albuminous, but otherwise healthy. At \h^ post-mortem examina- 
tion, besides atheroma of the aortic valves and aorta, with hyper- 
trophy and dilatation of the left side of the heart, the upper 
half of the right kidney was found greatly dilated; and the 
peLvis contained a large calculus, which branched very freely 
into the calyces. There were also several loose rounded calculi, 
and a quantity of fine calculus grit. The minute structure of 
the kidney appeared healthy under the microscope. The main 
part of the calculus was lying in the pelvis, and appeared exactly 
like uric acid. The small, loose, rounded calculi were of about 
the size of peas, white, laminated, smooth and hard. A fine, 
dry, soft, opaque white powder, very much resembling phosphate 
of lime, was also present. The small calculous grit, when ex- 
amined under the microscope, resembled diminutive uric acid 
calculi. On examining each of these separately and with great 
care, it was found that carbonate of lime formed the almost sole 
constituent, a small trace of triple phosphate being discernible. 
Mr. Wagstaffe did not know of any specimen in which carbon- 
ate of lime was proved to be the constituent of a renal calculus, 
but he was inclined to think it not so uncommon a form of de- 
posit as represented. 

Prostatic Calculi. — These calculi vary very much in size. 
The small ones are roundish, but often the sides are more or less 
flattened when many have been lying in apposition. Small 
prostatic calculi are represented in "100 Urinary Deposits," 
PI. VIII, Fig. 104. They are generally hard and white, like 
porcelain or alabaster, but occasionally have a soft, porous struc- 
ture. The surface is generally perfectly smooth. They consist 
of organic material, with phosphate of lime and a trace of car- 
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bonate; but it is seldom that triple phosphate is to be detected. 
The earthy matter may vary from 50 to 90 per cent. 

These calculi are formed in the follicles of the prostate gland, 
and commence as minute, very transparent concretions, com- 
posed principally of albuminoid matter, and which contain 
scarcely any hard, calcareous material, and at this early period 
of their formation, therefore, are not entitled to the name of 
calculi. Microscopic concretions have been detected in the 
follicles of the prostate during the periods of youth and early 
manhood by Sir H. Thompson, who states that he found them 
in every one of a series of fifty prostates which he subjected to 
examination. In old age, as is well known, they are often found 
of considerable size. When small, they do not give rise to any 
symptoms, but they may increase in size and number, and cause 
the greatest inconvenience and distress. 

In sections of the prostate which I have made from a man of 
about forty years of age, who died from pneumonia, the various 
stages of growth through which these concretions passed were 
well illustrated. The specimen has been preserved in glycerine 
in order to increase its transparency. Each follicle of the 
gland is seen to be occupied by many small, roundish bodies, 
and a considerable number of epithelial particles. Many of the 
follicles are distended by a number of transparent microscopic 
concretions, varying from a pale yellow color to a dark reddish- 
brown. Some of the smallest are not more than the one two- 
thousandth of an inch in diameter, and yet these are seen to be 
composed of several concentric layers. In the centre of almost 
all the concretions no one can fail to notice a quantity of 
minute globules, and in some, one or more roundish cells may 
be distinctly seen. These, in fact, constitute the "nucleus " of 
the concretion. The concretions under consideration up to an 
advanced period of their growth, consist almost entirely of 
organic matter, which resists the action of a moderately strong 
solution of potash and acetic acid. It is a firm, transparent, 
albuminoid material, which, in its chemical characters, agrees 
with the substance of which the outer part of the cell is com- 
posed. The walls of hydatid cysts, and some of the elastic 
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albuminoid concretions occasionally found in the peritoneal 
cavity, and in other situations, are composed of a substance 
closely allied to this. These bodies, I believe, are formed by 
the slow deposition of albuminous matter round a nucleus con- 
sisting principally of epithelial cells and dibris. The material 
which is deposited in successive layers has probably been formed 
by the cells of the gland, and is of nearly the same composition 
as the matter of which the outer part of the cells themselves 
consists. It is sometimes colorless, but more commonly of a 
yellowish tint, and sometimes reddish. A small concretion 
having been once formed, new matter is deposited upon it, and 
gradually becomes hardened by the absorption of its fluid 
constituents. 

Up to this period of its formation there is very little earthy 
matter in the concretion, but gradually a change takes place, 
and granules of phosphate of lime are precipitated in the sub- 
stance of the transparent organic matter. This change having 
commenced, the further deposition of calcareous matter goes on. 
The particles, already formed increase, more phosphate being 
precipitated from the. surrounding fluid in which it was held in 
solution. As the concretion enlarges, the proportion of phos- 
phatic salts to the organic matter becomes greater, and z. pros- 
tatic calculus at last results. The calculus may attain a very 
large size, and may even extend forward, into the urethra, and 
backward, into the bladder. 

The characters of these concretions are well described by 
Sir Henry Thompson, whose remarks are illustrated by careful 
drawings ("The Enlarged Prostate," Pis. IV and V). Sir 
Henry Thompson thinks that the concretions are first formed 
by the coalescence of the small yellow bodies or granules, which 
afterward coalesce and form a larger mass. Professor Quekett 
considered that they commenced by a deposit of earthy matter 
in the secreting cells of the gland, while Dr. Handfield Jones 
believed that the concretions originated in a vesicle, which. in- 
creased by endogenous growth. In various parts of many sec- 
tions of the prostate gland which I have prepared, concretions, 
the nucleus of which appears to consist of granular matter, may 
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be observed. There are others in which concentric layers may- 
be traced quite to a central point or granule. Some have a per- 
fectly transparent centre. And not a few exist in which the 
nucleus is composed of small, granular cells, varying in number 
from one to twenty, or more. The so-called nucleus of the cal- 
culi is not of uniform structure and composition, but it is differ- 
ent in different specimens. 

If, when the urine is alkaline, any particles of solid matter, 
either epithelial cells or grit, or crystals of any kind be present, 
they soon become encrusted. Sometimes solid bodies of various 
kinds have been introduced from without, and now and then 
instruments used in the course of surgical examination or opera- 
tion have broken, or pieces of them have been left behind in 
the bladder, or particles, of solid matter accidentally attached 
to them, such as particles of sand or other foreign matter, have 
been detached when the instruments were withdrawn. In these 
cases the foreign substance, whatever its nature, and however 
minute it may be, usually becomes covered by phosphate, which 
is deposited, layer after layer, until a considerable thickness is 
attained, and what is practically a stone — it may be of consider- 
able size — is at last formed, which possibly can be removed only 
by the operation of ■ lithotomy, because some of the foreign 
bodies around which calculous matter has been deposited are 
not to be crushed. Some very remarkable stones of the kind 
alluded to will be found in the museum of the Royal College of 
Surgeons. 

On the Origin and Formation of Urinary Calculi. — This sub- 
ject has been already referred to incidentally. Whenever there 
is a tendency to the precipitation of any of the slightly soluble 
constituents of the urine in an insoluble form before the urine 
has left the organism, in the uriniferous tubes, in the pelvis of 
the kidney, or in the bladder, one of the conditions most essen- 
tial to the formation of calculus is present; or, if an unusual 
quantity of any such substance should be formed, so that the 
urine contains a stronger solution of it than in health, very 
slight changes will lead to its deposition before the urine has 
left the bladder, and thus an insoluble deposit will result. 
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Each little mass of deposit, a few grains of urate, or a crystal 
of triple phosphate or uric acid, may form a nucleus, around 
which new matter will collect. As a general rule, however, the 
deposit escapes with the urine. Often it would appear that 
on the surface, and in the interstices, of rough stones more 
especially; small quantities of urine are retained, and prevented 
from mixing with the general mass. Chemical changes soon 
occur, the immediate result of which is the further precipitation 
of insoluble material. If the urine alters in its character from 
time to time, different substances may be deposited ; thus oxalate 
of lime may form the nucleus of the calculus ; and, after this has 
reached a certain size, the deposition of the oxalate may give 
place to that of uric acid. Again, the precipitation of this sub- 
stance may cease, and several successive layers of phosphate may 
afterward be formed. In some calculi these layers alternate in 
a very remarkable manner. 

But the most interesting part of the whole process is the 
formation of the nucleus of the stone, and it is most important 
that we should study this part of the question very carefully, for 
if we could ascertain the existence of calculi at a very early 
period of their formation, we could in many cases, no doubt, effect 
their expulsion before they attained a size too large to pass down 
the uriniferous tubes where they were formed, and thus distress- 
ing, and in but too many cases very prolonged, suffering would be 
prevented, all contingent accidents avoided, and perhaps the 
necessity for a severe operation removed. 

Any solid matter may form the nucleus of a calculous concre- 
tion. Inspissated mucus from any part of the urinary organs — 
crystals which have been deposited from the urine during its 
formation — cells of epithelium — ova of entozoa — pieces of fibrine 
and small clots of blood — and, lastly, foreign bodies which have 
been introduced from without, such as peas, portions of slate 
pencil, or tobacco pipe, pins and needles, pieces of thread, hair, 
and silk, and other substances which have been occasionally 
forced into the bladder by silly persons. Pieces of a catheter 
and of a bougie have also been found in the centre of a stone. 
See preparations in the Museum of the Royal College of Sur- 
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geons. My friend, Mr. Charles Hawkins, gave me, a short time 
ago, some very curious concretions. They were about half an 
inch in length, and about the tenth of an inch in diameter. 
The surface was rough. They were of a whitish color, and the 
calcareous matter of which they consisted was composed of triple 
phosphate and phosphate of lime. Upon breaking several, with 
care, pieces of an undoubted hair were found in the centre. The 
patient from whom they were obtained suffered from an ovarian 
cyst, which had opened into the bladder. These concretions 
were, in fact, composed of earthy phosphates, which had been 
deposited from the urine upon the hairs which had been formed 
in the ovarian tumor, and had passed into the bladder. Hair 
and teeth, as is well known, are not unfrequently developed in 
ovarian tumors. 

Large calculi are often formed by the aggregation of very 
small ones, just as a microscopic calculus may be formed by the 
aggregation of microscopic dumb-bells. Mr. Haynes Walton 
showed me a calculus of an oval form and whitish color, with a, 
very smooth external surface, about an inch and a half long by 
an inch wide, which he had removed from the urethra, directly 
behind the scrotum, of a. gentleman of eighty years of age. It 
had been impacted in this situation for years. There was dis- 
tinct evidence of the presence of this calculus fifty years before 
it was removed ! On making a section, no concretic layers n.or 
central nucleus were seen, but, upon examination with a low 
power, sections of very small calculi were observed in every part 
of the cut surfaoe. In each of these a central nucleus and several 
concentric lines were clearly distinguishable. The small calculi 
were connected together by a certain quantity of a whitish 
matter, probably consisting of phosphate of lime and triple 
phosphate. 

The Formation of Microscopic Calculi. — Microscopic 
calculi are often formed in the same way, by the aggregation of 
excessively minute particles. For some time I have had my 
attention very forcibly directed to the formation of the nucleus 
of urinary calculi, in consequence of having met with many 
specimens of microscopic calculi of various kinds in different 
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specimens of urine. It is not uncommon to' find microscopic 
uric acid calculi — aggregations consisting of uric acid crystals, 
which, if retained, would receive deposits of fresh material on 
the outside, until the small calculi, familiar to all observers, and 
varying in size from a mustard seed to that of a pea, or larger, 
were formed. Microscopic calculi of phosphate of lime are by 
no means uncommon, and I have found them in the kidney in 
several instances. In some cases, as is well known, renal phos- 
phatic calculi grow to an enormous size, and occupy the entire 
pelvis, leading, in some instances, to the destruction of the se- 
creting structure of the kidney. 

But it. is in the uriniferous tubes themselves that the nucleus of 
the great majority of urinary calculi, be their general components 
what they may, is formed. Here is produced that microscopic 
granule which is the solid around which the further aggregation 
of hard calculous material takes place. Many microscopic 
calculi are composed of crystalline matter which is prevented 
from assuming its ordinary crystalline form by the organic 
matters, most likely viscid mucus, in which the crystalline ma- 
terial is deposited, and by which, as shown by Mr. Rainey, it 
was caused to assume a spherical, oval, or some allied form, 
instead of exhibiting its usual sharp and well-defined angles and 
faces. 

Until a few years since, I had never had an opportunity of 
watching the founation of calculi composed of oxalate of lime. 
The nucleus of these calculi does not consist of mucus or epi- 
thelium, as in the phosphatic calculus, but is of the same compo- 
sition as the exterior. Figs. 97, 98, loi, " 100 Urinary 
Deposits," PI. VIII, represent dumb-bell crystals. In the two 
first figures are small masses of dumb-bells, hundreds of such 
collections having been found in a single specimen of urine. 
Although each mass is seen to consist of a number of distinct 
crystals, these are firmly attached, so that the whole mass could 
be rolled over and over without the individual crystals being 
separated from one another. 

Such collections I have many times seen in the uriniferous 
tubes in kidneys obtained from fost-mortem examinations. 
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There can, therefore, be no doubt as to the precise seat of for- 
mation of these bodies. I have'seen such in the kidney of the 
fcetus, and have detected dumb-bells in the urine of children 
under two years of age. Gradually the interstices between indi- 
vidual dumb-bell crystals become filled up, and at the same time 
a few of the larger crystals increase in size, at the expense of the 
smaller ones. At length a small crystalline mass, of an oval 
form, results, which clearly consists of a microscopic mulberry 
calculus, two of which have been figured in " Kidney Diseases, 
Urinary Deposits and Calculous Disorders." If retained, the 
calculus will gradually increase in size. When such calculi 
reach the pelvis of the. kidney, a few sometimes increase gradu- 
ally by the deposition of oxalate of lime upon their exterior ; 
while, no doubt, the greater number escape with the urine, and 
give no trouble. Such small bodies would easily become en- 
tangled in the mucus of the mucous membrane, and might 
remain in the pelvis of the kidney without exciting any disturb- 
ance until they had grown so large as to cause considerable 
inconvenience. If some of them passed down the ureter into 
the bladder, and happened to be retained for some time in this 
viscus, in a case where the urine contained much oxalate, they 
might increase in size until a mass too large to escape by the 
urethra had been formed. It is, therefore, of great importance 
that cases in which these dumb-bell crystals are found in the 
urinary deposit should be very carefully watched. 

As I have before stated, many small uric acid calculi, which 
appear to be composed entirely of this substance, will be found,' 
upon careful examination, to have a nucleus consisting of oxalate 
of lime, and not unfrequently well-defined dumb-bell crystals 
may be obtained after the uric acid has been dissolved by liquor 
potassEe. These are insoluble in potash and also in acetic acid. 
From analyses I have made, I have been led to conclude that 
the dumb-bell crystals almost invariably form the nucleus around 
which the uric acid is deposited. I have not detected oxalate 
of lime in the centre of the small renal calculi composed of 
phosphate of lime. The phosphate is probably usually deposited 
around masses of epithelium or in and upon pieces of mucus. 



330 



URINARY DERANGEMENTS. 



Frequency of Occurrence of different kinds of Cal- 
culi. — It is often very difficult to ascertain why certain varieties 
of calculi should be found in greater proportion in some parts 
of the country than in others. The question is one of great 
interest in connection with the consideration of conditions 
under which the formation of urinary calculi occurs. 

In the collection of calculi at Guy's Hospital, the proportion 
composed of phosphate of lime is as i : 29 ; at Bartholomew's 
as I : 32^ ; while in Norwich it is as i : 132! ; and in Bristol 
as I : 155. Of 230 pure uric acid calculi in different hospitals 
in England and on the continent, as many as 164 are contained 
in the Norwich collection. {See the tables in the appendix to 
Dr. Prout's work on " Stomach and Urinary Diseases.") In 
the collection of urinary calculi in the museum of Guy's Hos- 
pital, it appears, from the statement of Dr. Golding Bird, that 
out of 208 calculi the nucleus consisted of uric acid in 127, of 
oxalate of lime in 47, of phosphates in 22, and of cystine in 1 1 ; 
or, of uric acid in 60 per cent., of oxalate of lime in 22 per 
cent., of phosphates in 10 per cent., and of cystine in 5 per 
cent. These figures are somewhat different from those given 
by Dr. Golding Bird, because I have thought it more correct to 
reckon in this calculation 142 calculi which were obtained from 
one individual, as one. 

Dr. Carter's observations on the composition of the calculi in 
the Grant Medical College, Bombay, proved that very few nuclei 
were composed of uric acid, while a large number consisted of 
oxalate of lime. The following table from Dr. Carter's paper 
shows the percentage of calculi in India and in England entirely 
composed of uric acid, urate of ammonia and oxalate of lime : 





Grant Med. 
College. 
Per cent. 


College of 
Surgeons. 
Per cent. 


Guy's 
Hospital. 
Per cent. 
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384 
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Urate of ammonia 


Oxalate of lime 





The following are the conclusions to which Dr. Carter has 



DIAGNOSIS AND TREATMENT. 331 

been led : " i. That in the Bombay Presidency, the proportion 
of calculi having oxalate of lime for their nucleus, or wholly 
composed of it, is about twice as great as in England, taking 
for comparison certain standard collections there. 2. That the 
proportion of calculi having uric acid or a urate for their 
nucleus or entire substance, is considerably less in india than in 
England ; in the former, urate of ammonia calculi are some- 
what more frequent than uric acid calculi ; the opposite is the 
case in England. 3. That the number of calculi wholly com- 
posed of earthy phosphates, or having them for a nucleus, is 
proportionately much fewer in India than in England, the. dif- 
ference being chiefly owing to the rarity of the mixed phos- 
phate in the former." ("An -Account of the Calculi contained 
in the Grant Medical College Museum, with some General Re- 
marks on Calculi in India." By H. V. Carter, M.D., London, 
Assistant-Surgeon, Acting Curator of the Museum, August, 

1859-) 
Formation of a Calculus composed of Phosphate, 

Uric Acid and Oxalate of Lime. — It is important to bear 
in mind that the central part of the calculus which is visible to 
the unaided eye, and which is spoken of as the nucleus, may 
have a real nucleus which is microscopic, and of a different 
composition to the material which immediately surrounds it. I 
have shown that the nucleus of many a calculus which apparently 
consists of uric acid, is really composed of oxalate of lime. A 
phosphatic calculus may have a nucleus of uric acid about the 
size of an almond, while the latter contains in its centre a smaller 
nucleus, consisting of oxalate, which can only be demonstrated 
by microscopic observation. Now the history of the formation 
of this is, probably, as follow^: A number of dumb-bell crys- 
tals of oxalate of lime, formed in the uriniferous tubes, become 
aggregated together, and around this small mass uric acid is de- 
posited as it lies in the tubes or in the pelvis of the kidney. The 
stone passes down the ureter into the bladder, where the phos- 
phate is deposited around it, and where the calculus attains its 
present size. Now, the deposition of the phosphatic salts on the 
uric acid- is not more dependent on the presence of the latter 
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than the precipitation of the uric acid was consequent upon the 
presence of the oxalate. In all probability neither the phosphate 
nor the uric acid would have been precipitated had not the 
oxalate been present in the first instance. It is not too much to 
say that, if the latter had not remained for some time in the 
uriniferous tfibes, and gradually increased in size, no calculus 
would have been formed in the present case; if, therefore, the 
collection of dumb-bell crystals had been washed out of the 
kidney by diluents, soon after its formation, the further pre- 
cipitation of calculous matter, there is good reason for thinking, 
would have been entirely prevented. 

OF THE INFLUENCE OF CONSIDERABLE QUANTITIES OF FLUID IN 
PREVENTING AND RELIEVING CALCULOUS DISORDERS. 

In considering the general points of importance with reference 
to the diet and regimen in the case of those who suffer from a 
tendency to the formation of urinary calculus, and those who, 
having . already formed stones, are most anxious to avoid the 
production of more, I may limit the discussion to uric acid and 
oxalate of lime, for not only are these the most common forms 
of calculi that we meet with, but they form the nuclei of most. 
Although the uric acid calculus is much more common than the 
oxalate of lime, it must be borne in mind that oxalate of lime 
usually forms the insoluble nucleus around which uric acid is 
deposited, and there is no doubt that, in many cases, if the 
formation of oxalate of lime could have been prevented, many 
a uric acid calculus that brings misery to its producer would not 
have been formed. 

I have already adverted to the importance of increasing the 
quantity of fluid taken by persons who suffer from certain 
varieties of urinary deposits. This principle has been fully re- 
cognized by Prout and many practical physicians who have had 
experience in treating cases of this class, and it has been found 
to be the proper treatment by many who had no knowledge 
concerning the way in which relief might be brought about. 
The remedy, perhaps from its very simplicity, has certainly not 
received the attention at the hands of many practitioners that 
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it deserves. Certain conditions of the system are determined 
or modified by the dilution of the blood, and many of the 
chemical decompositions going on are promoted by an increase 
in the quantity of fluid. Some changes will not take place 
unless the solutions of the substances be very dilute. Many 
comparatively insoluble matters are slowly dissolved away by the 
frequent renewal of the fluid in contact with them. A substance 
so very slightly soluble as silica is capable of being dissolved in 
water; and it is from a solution containing so slight a trace that 
the substance can only be detected at all by operating upon very 
large quantities, that the whole of the'silicious matter contributing 
in so important a degree to give firmness to the stems of many 
of the grasses, is deposited. The amount of water that must 
pass through the tissues of the plant during its growth and give 
up its silicious matter, must be enormous, since the quantity dis- 
solved in each pint of fluid taken up by the roots is so very 
small. 

By causing much liquid to traverse the tissues of a living 
animal, comparatively insoluble substances will be washed outj 
while, on the other hand, if little fluid, especially if it contains 
a considerable proportion of solid matter dissolved in it, per- 
meates the tissues, the state of things will be favorable rather to 
increased deposition than to the solution and removal of matters 
already deposited. It is doubtful if that abundant deposition 
of urate of soda which is from time to time met with in almost 
all parts of the body, in certain cases of gout, would have oc- 
curred at all, if the fluids had been constantly maintained in a 
proper state of dilution. When such crystals have been formed, 
we may endeavor to reinove them, and to prevent further de- 
position by maintaining the fluids of the body for some time in 
a state of dilution, and by increasing the solvent properties of 
the serum for the urate by giving frequently-repeated small doses 
of alkali. 

Patients who have passed renal calculi, or who have suffered 
from symptoms indicating their presence, will do well to get 
into the habit of taking a sufficient quantity of fluid during each 
period of twenty-four hours. It is not possible to state what is 
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the proper quantity. In health not only should the proportion 
of liquid vary with the quantity of food taken, but the amount 
should be greater in hot than in cold weather. More should be 
taken when the person takes very considerable exercise than 
when he is quiet. Those who ride long distances on bicycle or 
tricycle require considerable quantities of fluid. Free perspira- 
tion causes all the tissues to be quickly permeated by fluid, and 
it might be fairly argued that if in hot climates the tissues are 
not too freely bathed by fresh quantities of fluid, it must be 
certain that in cold and temperate climates, where the action of 
the skin is reduced to a minimum, this washing out and removal 
of slightly insoluble substances must be very imperfectly per- 
formed, and we have at once an explanation of the frequency 
of cases of gout and other conditions depending upon the 
accumulation in the interstices of the tissues of imperfectly 
soluble substances which impede their action and occasion 
degenerative changes which result in irremediable damage and 
disease, by which life is. cut short at a comparatively early age. 

Other things being equal, those who habitually take large 
quantities of liquid in proportion to the food they consume will 
be less likely to be the subjects of calculous disorders than those 
who take comparatively little. It is advantageous for every one, 
now and then, to take from three to four pints or more of water 
in the four and twenty hours, in order that his tissues may be 
washed out from time to time, and his uriniferous tubes flushed. 
In this way that concentration of the fluids which favors the 
production of gravel and the formation of calculus is pre- 
vented. 

Even in health it is important to regulate the amount of 
liquid according to the solid matter of the diet. Many object 
to take much fluid. They are not thirsty. Liquid, they say, 
blows them out.. They detest water, milk, lemonade, and all 
the beverages which contain no ingredients more deleterious 
than those present in good water. They will appeal to the 
directions of high medical authorities, to the dietaries which 
have been arranged after the fullest consideration, to the expe- 
rience of thousands, to their own feelings, against the advice 
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given them to considerably increase the quantity of liquid they 
consume. But although you may find it impossible to persuade 
them to increase the liquid to three or four pints daily for a 
month or two, you may get them to submit to the regime of a 
German bath, where they will imbibe a larger quantity of fluid 
than you have advised them to take. 

That a large quantity of liquid disagrees with many persons 
is certain, but nevertheless those who are the subjects of rheuma- 
tism or gout, or of uric acid deposits, or of calculous formations, 
will do well to gradually bring themselves to the habit of taking 
considerable quantities of fluid, though they may find at first 
that the new practice does not suit them. Such persons, taking 
freely of liquid will require less food, and will gain in health 
thereby, as well as from the free dilution of the intertextural 
fluids and the consequent assistance afforded to the free action 
of the secreting organs in every part of the body. A wide- 
spread prejudice against the imbibition of liquid has been fos- 
tered by bad arguments, and by the fea^ of introducing disease- 
germs into the organism. This latter danger can always be 
guarded against by simply having all water used for drinking 
boiled for a quarter of an hour or longer and allowed to become 
cold in a clean pitcher before it is taken. 

Notwithstanding all that has been said to the contrary, there 
is no doubt that in the cases we are considering the most im- 
portant part of the treatment — and that for which no alternative 
or substitute can be found — is the administration of plenty of 
water — boiled water, toast-and-water, mineral waters, lemonade, 
effervescing citrate of magnesia (potash), or soda, tea, weak 
coffee, or cocoa, barley-water, linseed-tea — as may be preferred.; 
but water, to the amount of at least two pints during each 
period of twenty-four hours, should be taken by those who have 
exhibited tendencies to the frequent deposition of the imper- 
fectly soluble constituents of the urine or to the formation of 
actual calculi; neither beer nor wine — however diluted — will 
do ; spirits will do harm, even if diluted with very considerable 
quantities of water — unless the patient is restricted to very small 
quantities, say from one to two ounces only. 
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We are, perhaps, too apt, in many chronic cases, to put 
invalids upon a plan of treatment for only a few days or weeks ; 
and our patients are often unreasonable enough to expect that 
the remedies we prescribe will remove, in a week, matter which 
has been slowly accumulating, perhaps, for years. It is difficult 
to impress upon those who suffer the immense importance of 
allowing time for the beneficial operation of the therapeutic 
system to which they are subjected. 

Little benefit can result from adopting a special diet and 
medicinal system for a month or even a few months, in cases 
where the derangements to be counteracted have persisted for 
years, and the tendency to the formation of the deposit in 
abnormal quantity has been transmitted perhaps through several 
generations. It is chronic cases of the kind under considera- 
tion which receive such real benefit from the comparatively 
prolonged course to which they are subjected in a German bath 
or hydropathic establishment ; and it too often happens that, in 
endeavoring to perform v quickly, by remedies, that which it is 
only possible to effect by giving large quantities' of fluid during 
a considerable period of time, we disappoint ourselves and our 
patients. Exercise, when it can be taken, is of the utmost 
importance. Hot baths, Turkish baths, etc., are beneficial, 
because they promote sweating and excite thirst. Thus more 
fluid is ingested, which is soon got rid of by various emunc- 
tories, and carries out with it insoluble substances. The fluid 
which is removed is soon replaced by a fresh quantity. In the 
frequent repetition of these processes from time to time a-vast 
quantity of fluid is made to pass through the body, with the 
most beneficial results. 

We seldom find difficulty in prevailing on patients to take 
Seltzer, Vichy, or other alkaline waters daily, or a few doses of 
the effervescing citrate of magnesia now sold so largely, al- 
though it would be useless to recommend them to X?iks. pure 
water. They may take the waters with their wine at dinner, 
the last thing at night, and in some cases it is desirable that th"e 
patient should take the water the first thing in the morning. 
People who live well every day, or rather too well, will find 
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great advantage from continuing this plan, and now and then 
taking small doses of alkalies. It is quite superfluous for me to 
enter into the minute details applicable to individual cases ; but 
I cannot too strongly recommend a careful inquiry into the 
general mode of life of patients of this class ; for permanent 
relief may be afforded if we can but convince them of the 
importance of constantly attending to simple rules based on the 
principles to which I have directed attention. 

We must not forget, in the treatment of cases of renal calcu- 
lus, the very great importance of keeping the patient's general 
health as good as possible. Many forms of chronic disease 
cause suffering in proportion to the degree of weakness which 
prevails, and a pain easily borne and, perhaps, scarcely to be 
noticed when the patient is well, becomes of a most severe char- 
acter if his health fails. The very remedies we employ to miti- 
gate his suffering too often disturb his digestive organs, and 
though for a time a little relief is given, little or no real advan- 
tage is gained. 

It is of consequence to attend to the action of the bowels, 
for, although by purging we cannot cause a stone to be removed 
from the kidney, we shall invariably find that the pain and suf- 
fering are much increased whenever the bowels become torpid. 
We observe the same fact in cases of neuralgic pain, and, not 
unfrequently, severe toothache ceases as soon as a purgative — 
particularly a mercurial — begins to act. Saline purgatives often 
act well. They not only empty the large intestine, but a part is 
absorbed and acts as a diuretic ; the stone being moved a little, 
or, at any rate, a passage between it and the walls of the ureter 
in which it is impacted being made by the washing away of 
mucus and debris which had accumulated, and which with the 
stone caused for a time complete obstruction. 

On Dissolving Urinary Calculi. — Many of the observa- 
tions which I have made with reference to the prevention and 
removal of the conditions upon which the formation of urinary 
deposits depend, are also applicable to calculi of allied compo- 
sition. When uric acid or urate of ammonia calculous matter, 
for instance, has been deposited, it may be dissolved, or its in- 
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crease may be prevented by producing alterations in the chem- 
ical composition of the urine; and such alterations' may be 
effected partly by diet, and partly by the administration of 
various remedies, especially alkalies and the salts of the vegetable 
acids. 

Mere dilution of the urine will sometimes exert a considerable 
influence upon a calculus ; and it is probable that many soft or 
porous calculi have been entirely dissolved in this manner. An 
acid state of urine would tend gradually to dissolve a phosphatic 
calculus ; and it is very likely that if a feebly alkaline condi- 
tion of the urine be maintained for a considerable time, an im- 
pression would be made upon some forms of urate and uric acid 
calculi. The irregularities often seen upon the surfaces of such 
calculi have been very properly termed "water-worn," and 
clearly indicate that the urine has exerted, for a time at least, a 
solvent action. Although in certain cases it would undoubtedly 
be right to adopt for a time treatment of this kind, we must not 
look forward to a favorable result with very great confidence ; at 
best, such changes are tedious and uncertain, and in some cases 
cannot be effected at all. Although in the laboratory we suc- 
ceed in dissolving many deposits and calculi, it is, in fact, com- 
paratively seldom we are able so to alter the composition of the 
urine and maintain the changed characters for a sufficient length 
of time to effect solution, except in very rare instances. 

Many attempts have been made to dissolve the calculus by 
injecting fluids which exert a solvent power upon the stone, 
into the bladder. The most convenient plan is to inject the 
fluid, heated to a temperature of ioo° Fahrenheit, through a 
double catheter, for half an hour every two or three days or more 
frequently. Dr. Willis recommended that the fluid should be 
placed in a reservoir at a sufficient height above the patient, and 
connected with the catheter by a tube provided with a stop- 
cock, by which means the flow of the solvent could be carefully 
regulated. In carrying out this plan, it is very important that 
the solution should be so weak as to prevent all chance of the 
mucous membrane of the bladder being injured. Sir Benjamin 
Brodie showed that phosphatic calculi might be greatly reduced 
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in size, or entirely dissolved, by injecting a weak solution of 
nitric acid (2 to 2^ minims of strong nitric acid to two ounces 
of distilled water). Such a solution would also act very favor- 
ably in removing the sharp edges of some phosphate stones and 
small fragments remaining in the bladder after the operation of 
lithotrity. 

The objection to the use of alkalies in attempting to effect the 
solution of uric acid or urates is, that phosphates are precipi- 
tated from the urine, and the calculus soon becomes not only 
protected from the further action of the solvent, but its size 
increased. A very ingenious plan for dissolving calculi was 
proposed some years since by Dr. Hoskins, who employed a 
weak solution of acetate of lead (one grain to the ounce) with 
a mere trace of free acetic acid. With a phosphatic stone, 
double decomposition occurs. Phosphate of lead, in the form 
of a fine granular precipitate, and an acetate of lime and mag- 
nesia, are formed. The solution, it need hardly be said, does 
not produce any irritation or unfavorable action upon the blad- 
der. 

In many cases all our attempts to remove the stone by effecting 
its solution will be ineffectual, and we shall have to call in the 
assistance of the surgeon, who may remove it entire by lithotomy, 
or crush it with the lithotrite into several small pieces, which 
escape by the ordinary channel. 

Experiments Concerning the Solvent Action of Alkaline Car- 
bonates. — Dr. Roberts demonstrated " that very weak solutions 
of the alkaline carbonates dissolved uric acid calculi with con- 
siderable rapidity, while stronger ones altogether failed. In 
order to decide what strength of solution had the most solvent 
power, fragments of uric acid, weighing from 40 to 112 grains, 
were placed in lo-oz. phials, and solutions of carbonate of potash 
and soda of various strengths were passed over them at blood 
heat. The experiments were continued day and night ; and the 
daily flow of solvent varied from 6 to 15 pints. 

" Operating in this way, it was found that above a strength of 
120 grains to the pint no solvent action was exerted ; and even 
with 80 grains to the pint there was only a little ; but solutions 
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of 50 and 60 grains to the pint dissolved the fragments freely. 
A coat or crust of white matter invariably invested the stone in 
the stronger solutions, and prevented further action. At and 
above 120 grains to the pint this coat was dense and tough, and' 
could not be wholly detached from the subjacent surface. With 
80 grains to the pint it was brittle, and easily detached, like a 
layer of whitewash. With 60 grains to the pint, and under, 
either no crust formed at all and the stone dissolved clean, with 
a water-worn appearance, or it was only represented by a few 
loose flakes, scattered here and there over the surface, and offer- 
ing no impediment to dissolution. This coating or crust was 
found essentially to consist of bi-urate of potash or soda, and its 
formation depended on the fact that the alkaline bi-urates are 
almost insoluble in any but very weak solutions of the alkaline 
carbonates. In the strong solutions the bi-urate remains undis- 
solved and encases the stone in an insoluble investment ; while 
in weaker ones it is dissolved as fast as it is formed, the surface 
of the stone remains clean, and dissolution proceeds without 
impediment" (" Archives of Medicine," Vol. III). 

The following table represents the result of experiments per- 
formed by Dr. Roberts, and continued for forty-eight days : — 



TABLE II. — URIC ACID AND CARBONATE OF POTASH. 



Strength of 
Solution, 


Flow per 

24 hours. 


No. of 
Obs. 


Gis. per Pint. 






240 


6 


I 


120 


6 


3 


80 


6 


2 


|6o 


14 


2 


l6o 


6 


S 



Daily Average 

Loss of Weight 

Per cent. 



19.0) ... 

J-22.2 
2I.4J ... 



Covered with a tenacious white 
coat, as if of paint. 

Covered with a less dense coat- 
ing. After detaching this and 
wiping, there was a mean loss 
of weight of 7.1 per cent. 

Covered with a loose detachable 
white crust. 

Surface clean. 

Loose flakes in spots. 
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Strength of 
Solution. 


Flow per 
24 hours. 


No. of 
Obs. 


Da.ly Average 

Loss of Weight 

Per cent. 


REMARKS. 


40 


6 


3 


1S.6 


Sometimes a few loose flakes 
where the fragment rested. 




30 

30 

L30 


IS 
8 

4 
6 


4 
2 
2 

4 


13.0 
15.0 

80.2 


II. 9 


Dissolved clean ; occasionally a 
few loose flakes. 


20 


6 


3 


II.O 


Dissolved clean. 




10 


6 


3 




6.5 


Ditto. 



On Dissolving Calculi by Electrolysis. — Attempts have been 
made to disintegrate and effect the solution of calculi in the 
living body by the aid of galvanism. MM. Prevost and Dumas 
("Annales de Chimie," Vol.. XXIII, p. 202, 1823) employed 
electricity for the purpose of disintegrating phosphatic calculi, 
by the mechanical action of the gases set free in the electrolysis 
of water ; but only a grain per hour was thus removed. The 
solution of the calculus was not attempted in those experiments. 
Dr. Ludwig Melicher (" Oesterreich. Medicin. Jahrbuch," 
1848, Vol. I, p. 154) tried to dissolve a calculus by the aid of 
electricity. It is said that two experiments on the living body 
were successful. (Quoted by Dr. Bence Jones.) 

Further efforts to effect the object were made by Bence Jones, 
who employed a solution of nitrate of potash, and decomposed 
this by the aid of a powerful galvanic battery. The nitric acid 
set free at the positive electrode would decompose the uric acid 
exposed to its influence, and the potassa evolved at the negative 
electrode would dissolve it, so that an uric acid calculus placed 
between them would be disintegrated at both points. The bat- 
tery employed was from five to twenty pairs of Grove's plates. 
From 2 to 9 grains of uric acid calculus were dissolved per hour 
at the temperature of the body. Of oxalate of lime 3^ grain to 
2 grains per hour only were dissolved. Of oxalate of lime and 
ucic acid, in alternating layers, 4^ to 5 grains were dissolved 
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per hour. Of phosphatic calculi upward of 25 grains were dis- 
solved per hour. 

TREATMENT OF RENAL CALCULUS. 

Concerning the treatment of calculus of the kidney, I would 
remark that we have to consider how to relieve the suffering, the 
means by which the stone may be caused to pass, or assisted in 
its passage from the kidney, and how the further formation of 
renal calculi may be prevented or discouraged. 

The most valuable remedial measure for the relief of the pain 
or uneasiness in the region of the kidney is the application of 
warmth, and the best manner of applying it is the hot bottle. 
Patients who suffer in this way should always have at hand one 
of the thick vulcanized India-rubber hot-water bottles, covered 
with flannel or some woolen material. The bottle is filled with 
hot water and flannel interposed until the heat is found to be 
easily borne. As the water cools down some of the intervening 
layers of flannel may be removed. The application may be 
continued for hours, if necessary. Hot fomentations, or a poul- 
tice upon which laudanum has been sprinkled, may be tried. 

Sedatives are most efficient remedies in these cases, and even 
the most severe cases may be greatly alleviated by opium or 
morphia. 

In not very severe cases of renal calculus a suppository made 
of extract of hyoscyamus or extract of conium will answer very 
well. I often order from two to five grains of each extract to be 
made into a pill of oval form, which the patient can introduce 
for himself, or with the aid of a suppository tube. When a more 
powerful sedative is required, a grain or two of opium may be 
introduced, or you may order ten or fifteen grains of the morphia 
suppository of the London Pharmacopoeia (suppositoria morphise 
— 20 grains contain y^ grain of morphia). For an injection, 
from five to twenty minims of laudanum (tinctura opii), or less 
than half that quantity of black drop (liquor opii sedativus), 
mixed with a tablespoonful of boiled starch (mucilago amyli) 
may be introduced with the aid of one of the small India-rubber 
clyster bottles. If the pain is intense we may resort to the 
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hypodermic fhjection of morphia. The pain is sometimes re- 
lieved by cupping, or the artificial leech may be used. 

The violent pain which often, but not invariably, results from 
the passage of a calculus down the ureter, is relieved by hot 
fomentations or a warm bath. Diluents and sudorifics should 
be taken internally by those who suffer from renal calculus. 
About a quart should be given during twenty-four hours for two 
or three days running. In one case, referred to by Dr. Prout, 
the intolerable burning sensation was relieved by the application 
of pounded ice to the region of the kidney. If there is violent 
hemorrhage, the patient must be kept in the recumbent position. 
Purgatives, cupping over the loins, and alkaline diuretics, with 
small doses of opium or henbane, are required, if the descent of 
the calculus is very slow, or if the stone is impacted in the kid- 
ney; often there is violent sickness, but this is of short duration. 
In some cases the calculus has been washed out by giving the 
patient a large quantity of fluid during six or eight hours. 
Moderate exercise, or even the violent jolting of riding, when 
the suffering is not very great, will often promote the descent of 
a calculus from the kidney. I know of several cases in which a 
calculus has passed down the ureter without causing any pain 
whatever, and the patient was not conscious of its existence until 
he had passed it. 

Sometimes a stone will remain impacted in the lower part of 
the ureter, obstructing or entirely preventing the entrance of 
urine into the bladder on that side, and finally making its way 
by ulceration into the cavity of the bladder. Such cases are 
usually attended with atrophy and cystic degeneration of the 
corresponding kidney. The presence of pus in the urine, suc- 
ceeding to pains in the loins and the usual signs of the passage 
of a calculus by the ureter, and accompanied by many of the 
signs of stone in the bladder characterize these cases. The sound 
passed into the bladder fails to recognize the stone or to give the 
metallic chink which the surgeon likes to hear before proceeding 
to an operation for the removal of a stone from the bladder. 
Patience and palliative treatment for the relief of suffering are 
the only remedies for such a state of things. After a time the 
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Stone makes its way into the bladder, and then its more evident 
signs are distinctly manifested, while all pain and discomfort 
cease. 

Of the Treatment of Renal Calculus by Complete Rest. — Some 
authorities have recommended complete rest for a considerable 
period of time, in order that a calculus in the kidney may become 
encysted. But although this practice seems in some instances 
to have been followed by success, it is not certain enough in its 
results to justify us in recommending it very generally. To 
some persons rest in the recumbent posture for six months means 
complete sacrifice of prospects, or even ruin. Such had better 
take their chance. While on the one hand a calculus may remain 
in the kidney for many j'ears without much change, on the other 
the probability of renal calculus coming away under ordinary 
circumstances is greater than of its becoming encysted if the 
patient rests absolutely for six months or a year. 

Catheterism. — For the practical remarks upon this important 
subject I am indebted to my friend and colleague Professor John 
Wood. The performance of the simple operation of passing a 
catheter, sound, or bougie into the bladder may be rendered 
both difficult and painful by many circumstances. A want of 
skill or of the proper delicacy of touch in manipulating the 
instrument, or a want of attention to the natural curves of the 
urethra, and to the position of the triangular ligament and neck 
of the bladder will often cause much inconvenience and delay. 
A silver catheter of the proper curve is usually more easily passed 
than an elastic or straight one. If an elastic catheter is used it 
should have the proper curve impressed upon its stilette, which 
should be so far stiff and resisting as to retain its curve under 
some degree of pressure. Theinstrument should be well cleaned, 
both inside and outside, and its channel carefully examined for 
and freed from obstructions of hardened mucus or blood. It 
should then be rubbed briskly with a soft cloth or silk handker- 
chief, to warm it to the temperature of the urethra, and well 
oiled. In introducing it the operator should always have the 
umbilicus exposed to his view, as a guide and indication of the 
median line , of the body in which the urethra lies. The ring 
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end of the catheter should be kept strictly in this median line ; 
any deviation of the instrument when held with its point in the 
direction of the bladder indicates a departure from the proper 
line of the urethra. A similar twist of the point of the instru- 
ment out of its course is shown by a want of level in the rings 
on each side of the open end of a silver catheter. During 
introduction it is better to stand on the left side of the patient. 
The penis should be held between the finger and thumb of the 
left hand and the meatus opened by pressure above and below 
it. If a bougie or straight catheter be used, a firm yet gentle 
traction upon the penis should be made, so as to bring the front 
and more movable curve of the urethra in a straight line. 

In using the silver catheter while the patient is standing up, 
a dexterous manipulator will often employ the' " tour de maitre," 
which is thus performed. The instrument is held with its con- 
cavity directed down and backward, and the penis is left to 
hang in its normal curve. The end of the catheter being placed 
in the meatus, it is then made to slide gently along the lower 
wall of the curve until the point reaches the front layer of the 
triangular ligament at the sinus of the bulb. A half turn round 
to the patient's left groin is then given to the end of the instru- 
ment, with a sweeping and at the same time onward motion. 
This brings the point of the instrument into the upward curve 
of the vesical end of the urethra, pressing gently against the 
upper wall, and places it in the position for entering the bladder 
at right angles to the level of the perineum. The shaft being 
kept strictly in the median line, its own weight will then be 
sufBcient to urge the end into the cavity of the bladder. The 
advantage of the "tour de maitre," when cleverly performed, 
is a greater ease of the passage and much less pain to the 
patient. 

In the healthy urethra there are several points which might 
form a difficulty by obstructing the point of the catheter or 
bougie. Normally, the narrowest parts of the urethra, and 
pathologically, the most common strictures, are at the external 
orifice, and at the anterior layer of the triangular ligament — 
where the inner or upper curve of the/ meets the outer or lower 
p 
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bend ; any instrument which passes these easily should pass 
through the whole canal. Below the size of No. 4, the point 
may become entangled in the " lacuna magna," a " cul de sac," 
or follicle which is placed in the upper wall of the urethra about 
1% inches from the meatus. Next it may be arrested in the 
sinus of the bulb by pressing against the triangular ligament 
below and behind the orifice of the membranous portion. It is 
here that the major part of false passages are made, by urging 
the catheter too much backward toward the rectum instead of 
upward into the bladder. Next the point of a small catheter 
may be entangled in the "sinus pocularis" of the " veru mon- 
tanum" or in one of the prostatic sinuses on each side. All 
these are to be avoided by keeping the point of the catheter 
against the upper or front wall of the urethra in the median 
line. But even this direction must not be carried to excess. 
In cases of difficulty from stricture in the membranous portion 
of the urethra, a false passage is sometimes made through the 
upper or anterior wall, bringing the point of the catheter either 
between or behind the layers of the triangular ligament, and in 
front of or into the anterior part of the prostate. When false 
passages have been made there is great danger of urinary infil- 
tration into the pelvic fascia, and of subsequent peritonitis, 
which is frequently fatal. 

It cannot be too strongly impressed upon the mind of the 
operator that forcible catheterism is, under almost any circum- 
stances of diificulty, a very dangerous proceeding. A great 
many cases of death resulting from the- shock following careless 
and violent operations have happened, both in healthy and 
debilitated constitutions. It is much better to try again and 
again, with patience and gentleness, than to endanger the patient's 
life by injuring the passage. 

If retention of urine be pressing and the bladder much dis- 
tended, the comparatively safe operation of tapping the bladder 
from the- rectum should be performed in case of failing to pass 
the catheter. Afterwards, when the congestion and spasm of 
the urethra have subsided and the abnormal traction upon the 
urethra by a distended bladder has been removed, persevering 
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efforts to pass a catheter, and subsequent slow dilatation, can in 
a great majority of cases be safely accomplished. 

On Washing out the Bladder. — There are many conditions 
in which great benefit results from washing out the bladder. 
Sometimes pure water is required, but sometimes a very dilute 
solution of an acid or alkali is preferable, according to the 
character of the deposit or the condition of the mucous mem- 
brane. Weak solutions of antiseptics (i of carbolic acid to 500 
of water, or 10 drops of Condy's fluid to a pint of water, or a 
'I per cent, solution of tincture of perchloride of iron) are often 
useful. In some cases the bladder does not empty itself, and 
the urine which always remains behind in small quantity may 
become decomposed, and set up decomposition in the fresh 
urine as it flows from the ureters and mixes with the fluid in the 
bladder. This state of things, which may have continued for 
many months and already occasioned damage to the mucous 
membrane, may sometimes be permanently altered by washing 
out the bladder occasionally with pure tepid water, introducing 
small quantities (an ounce or two) at a time, through a catheter, 
and then drawing off" the contaminated water and throwing up 
another ounce or two of fresh, and so on until the water returns 
clear and free from smell. This washing out of the bladder 
and the surface of the mucous membrane is sometimes required 
to be performed very frequently if the mucous membrane is to 
be kept in a fairly healthy state. Many patients easily learn to 
perform the operation for themselves, and become adepts in 
passing the flexible catheter. To wash out the bladder, the 
nozzle of a small India-rubber ball syringe, holding not more 
than two ounces, is made to fit into the opening. After being 
filled with tepid water the ball is gently compressed with the 
hand, and the water slowly injected. After waiting a few 
minutes the water may be allowed to pass off in the usual way 
through the catheter after removing the ball syringe, or the 
contaminated water may be drawn into the syringe and removed ; 
and the operation can be repeated if the quantity of decomposing 
urine be considerable. The patient, if skillful, may wash out his 
bladder twice or three times daily without risk. 
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'In order to facilitate this operation, many ingenious contriv- 
ances have been introduced. The catheter has been divided, so 
that a continuous stream of water in and out could be obtained, 
but it is doubtful whether in ordinary cases any advantage is 
gained by this method, and in inexperienced hands harm might 
result. 

In February, 1884, Dr. Wm. Job Collins described a two-way 
tap, which could be introduced easily enough by the least expe- 
rienced into the catheter, the tube of an ordinary Higginson's 
enema syringe being connected with the flow tube, the tap of- 
the outflow is closed while the water is being injected. When 
two ounces or less had been introduced, the latter was turned on 
and the water and urine allowed to flow out. A great improve- 
ment upon this nozzle was suggested by Mr. Buckston Browne, 
in which taps are quite done away with. This much simplified 
apparatus leaves little to be desired, and it can be carried into 
use by any one without the slightest diiSculty, and without dis- 
turbing the catheter in the least degree. The new tube is fully 
described by Mr. Buckston Browne in the " Lancet " of Octo- 
ber 18th, 1884. It is made by Messrs. Weiss & Son, Strand. 

Patients who perform the operation for themselves should in 
all cases be carefully taught by the practitioner in the first in- 
stance, and the great importance of care and gentleness, and of 
introducing only a small quantity of water at a time and at the 
proper temperature, should be fully explained to them. 

Lithotomy. — This part of the subject I am not competent 
to discuss, but there are one or two recent modifications to 
which I may be very briefly permitted to advert. The operation 
of lithotomy which is performed by most surgeons in the present 
day is the lateral one. For a discussion of the various important 
points connected with this operation, I may refer to Bryant's 
" Practice of Surgery," and Erichsen's, and other treatises on 
surgery. 

Some time since, the median operation was performed with 
considerable success by Mr. Allarton. Its principal advantage 
seems to be, that the levator ani and prostatic capsule and plexus 
escape injury, while the course into the bladder is most direct. 
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There is dso the advantage that the knife is not used either to 
notch the prostate or to open the bladder. On the other hand, 
there seems to be considerable chance of injuring the ejaculatory 
ducts, and a surgical friend tells me that there is a want of space 
in manipulating with the forceps, and in seizing and extracting 
the stone, and that there is also some risk, especially in child- 
ren, of injuring the bulb of the urethra or the rectum. The 
operation is described in the "Lancet," 1859, Vol. I, p. 122. 
{See also Mr. Allarton's work on "Lithotomy Simplified." 
London : Ash & Flint. 1854.) 

In connection with the subject of lithotomy, I may remark 
that, by an improvement in the manner of carrying out the 
operation adopted by Mr. Wood, the injurious effects which 
sometimes result from a free division of the prostate, pelvic 
fascia and levator ani with the knife are altogether avoided. 
Mr. Wood employs a staff composed of two blades, which can 
be separated from each other while the instrument is held in 
position. Dilatation of the urethra is readily effected by allow- 
ing the finger to slide in between the blades. In the single case 
in which this operation has been performed in the living sub- 
ject, it certainly succeeded admirably. ("Medical Times and 
Gazette," December 2 2d, i860.) The principal advantages of 
this over the ordinary lateral and median operations respect- 
ively are that, as the knife does not enter the bladder at all, 
neither the prostatic veins nor the fascial capsule are injured, 
nor can the ejaculatory ducts be cut. The levator ani cannot 
be divided, and all chance of the extravasation of urine into 
the pelvic areolar tissue is avoided. The form of the external 
incision is such that more room is given than in the ordinary 
operation, while injury to all important vessels and other struc- 
tures is avoided. By this proceeding the dilatation necessary 
for the extraction of the stone is much more easily effected than 
in the median operation. 

In some cases a stone becomes encysted or impacted in some 
part of the bladder. This may occur in two ways. First, by 
the previous formation of sacculi of the mucous membrane, pro- 
truding between the separated meshes of the dilated muscular 
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coat, into one of which a calculus has been known to pass occa- 
sionally and to remain permanently. Second, by a totally dif- 
ferent process, viz. , ulceration by pressure, a stone making its 
way through some part of the wall of the bladder, usually the 
neck. In an interesting case of this kind in a male adult, re- 
corded in the "Transactions of the Pathological Society," 
1869, Vol. XVIII, p. 171, by Mr. Wood, a uric acid stone, 
weighing upwards of 4 oz., had Jodged for many years in the 
neck of the bladder — bridging across the orifice of the urethra. 
Much difficulty was experienced in dislodging this stone during 
the operation of lithotomy which Mr. Wood performed for its 
removal. It was afterwards found to have formed for each of 
its ends a pouch in the walls of the bladder, which, on the 
right side, had obliterated the orifice of the ureter, and com- 
pletely perforated the proper vesical wall, which was closed by 
dense adventitious tissue. An enormous distention and hyper- 
trophy of both ureters and dilatation of the right kidney into a 
mere sac with corresponding hypertrophy of the left kidney had 
been the result of this abnormal position of the stone. 

Sometimes a small stone will either form or become impacted 
in the prostatic portion of the urethra. When formed there it 
is usually composed of phosphate of lime. If it affords an ob- 
stacle to micturition, it should, if possible, be extracted by the 
urethral forceps. If the effort to do this fail, it may be pushed 
back into the bladder by the use of a full-sized bougie, and 
then be crushed with the lithotrite. If this cannot be done, the 
surgeon must cut down to it from the perineum, by a median 
operation, as if it were in the bladder. In such a case Mr. 
Wood removed a small stone by means of a long-handled small 
scoop manipulated upon the finger introduced into the rectum, 
used to steady and press forward the prostate against the point 
of the instrument. 

Lithotrity — Litholapaxy. — Of late years lithotrity has 
been carried out very successfully in numerous cases in which 
the operation of lithotomy would have been practiced formerly. 
The operation has been so much improved that it may almost be 
said to have replaced the operation for removing the stone entire 
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from the bladder. The number of fatal cases resulting from 
lithotomy was considerably greater than that obtained from an 
analysis of cases of lithotrity. And experience has proved that 
stones of very large size may be crushed with safety. So far as 
I can learn, setting aside a few exceptional cases, it would seem 
that lithotomy afforded but a poor chance of safety where 
lithrotity could not be confidently recommended. These re- 
marks apply only to adults. In children, lithotomy is so safe 
an operation, while the small size of the urethra and other cir- 
cumstances are unfavorable to lithotrity, that some surgeons, I 
believe, still prefer the cutting operation. 

The experience especially of Sir Benjamin Brodie, Mr. Charles 
Hawkins, Sir Prescott Hewett and Sir Henry Thom'pson has 
proved that, when performed with care, lithotrity is a most suc- 
cessful operation. Cases have been operated on with success in 
spite of stricture and irritable bladder, and lithotrity has been 
performed where lithotomy could not have been undertaken. 
{See a case reported in the " Transactions " of the Royal Medi- 
cal and Chirurgical Society for 1859.) In the twentieth volume 
of the "Transactions " of the Royal Medical and Chirurgical 
Society, Sir Benjamin Brodie concluded his paper with the fol- 
lowing sentence: "My own experience has certainly led me to 
the conclusion that lithotrity, if prudently and carefully per- 
formed, with a due attention to minute circumstances, is liable 
to a smaller objection than almost any other of the capital 
operations of surgery." (1859.) 

About five years ago one of the greatest improvements ever 
introduced in operative surgery was effected by Professor Bige- 
low, of Harvard College, U. S. This consisted not only in 
crushing the entire stone at once, but in removing immediately 
all the resulting fragments, in fact, completing the operation at 
one sitting. After the stone had been thoroughly crushed and 
the fragments taken one after the other and crushed into very 
small pieces, a large thin-walled catheter was introduced and 
connected with a most ingenious apparatus for injecting and 
withdrawing water from the bladder. The organ was thus 
washed out, and the fragments carried by the stream of water 
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were collected in a small glass reservoir connected with the ap- 
paratus until all had been cotnpletely removed, when the instru- 
ment was withdrawn and the patient left quietly in 'bed. The 
success of this new operation has been most complete. Im- 
provements have been made in some parts of the apparatus, 
but the principle and practice of the operation remain much as 
when they were first laid down by their distinguished author. 
Many surgeons have confirmed all that Dr. Bigelow has said 
concerning the great advantages of his new operation of litho- 
lapaxy. For example, Dr. Freyer, surgeon, Her Majesty's Ben- 
gal Army, lost only four cases out of one hundred and eleven 
operations perforrned in India, in the civil hospitals at Morada- 
bad and Bareilly. Several of his patients were very old, but 
nevertheless made successful recoveries. The ages of Dr. 
Freyer' s patients are given approximately in the following table, 
in which the cases have been classed in decennial periods : — 



96. 
80 to go . 
70 " 80 . 
60 " 70 . 
50 " 60 . 



3 
23. 



40 to 50 22 

30 "40 20 

20 " 30 4 

10 " 20 8 

Unders 3 



The four fatal cases occurred in persons respectively 65, 48, 
45, and 26. (" One Hundred and Eleven Cases of Lithola- 
paxy," by P. J. Freyer, m.a., m.ch., Surgeon, Her Majesty's 
Bengal Army, Civil Surgeon, Bareilly, Northwest Provinces. 
— "Lancet," February 28th, 1885, p. 375.) 

On the Spontaneous Fracture of Urinary Calculi in the Bladder. 
— But few cases of this uncommon accident have been recorded. 
When three or four phosphatic calculi exist in the bladder, it 
sometimes happens that one or two are broken. The fragments 
may be discharged by the urethra. A stone has been fractured 
in the bladder by direct violence. Mr. Southam brought for- 
ward three interesting cases in which single calculi had under- 
gone fracture in the bladder. See a paper read before the 
British Medical Association at Dublin, 1867, and printed in the 
"British MedicaV Journal," January 4th, 1868. In two of the 
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cases the calculus consisted respectively of uric acid and oxalate 
of lime. Mr. Southam thinks that the fracture must have resulted 
from the development of gas within the calculus itself, possibly 
in consequence of the decomposition of the animal matter of the 
calculus. This view is supported by specimens in the Dupuytren 
Museum, in which the fracture is limited to the internal portion 
of the stones, the outer layers being intact. Mr. Southam has 
kindly allowed me to have copies taken of his drawings, and to 
publish them -in " Kidney Diseases, Urinary Deposits, and Cal- 
culous Disorders," PI. Ill, Figs. i6 to 20. 

OF THE REMOVAL OF A STONE FROM THE KIDNEY BY OPERATION, 

AND OF THE REMOVAL OF ONE KIDNEY NEPHROTOMY 

AND NEPHRECTOMY. 

A Stone may be removed from the kidney by operation without 
extirpation of the kidney itself. Some of the cases in which 
this operation of nephrotomy has been performed have done 
remarkably well, and there can be no doubt that the antiseptic 
treatment has been the means of establishing this among a con- 
siderable number of serious operations which could not have been 
undertaken by the surgeon before he had the advantage of the 
new proceeding, without such serious risk to life as to render 
them unjustifiable. 

During the last few years many operations on the kidney have 
been performed here and on the Continent. A number of 
these have been successful, and the operation is now included, I 
believe, by many distinguished surgeons, in the ever-increasing 
list of operations which ought to be performed for the relief of 
sufferers. It is, however, obvious that so formidable an opera- 
tion as cutting down upon the kidney from the loin, or from 
the anterior surface of the abdomen, should not be thought of 
unless the evidence of the presence of a stone is very conclusive, 
and the probability of relief by operation great. The wearing 
character of the pain, and its effects upon the general health, 
and the misery the unfortunate patient may have had to endure, 
perhaps for half his life, possibly have had the effect in many 
instances of making him assent, and look forward with delight 
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to this, or, indeed, any proposal that would seem to afford him 
but a moderate prospect of relief, though there might not only 
be considerable risk of failure, but the consequences of the ope- 
ration might very soon destroy life. But the desire on the part 
of an anxious sufferer to be relieved, and our desire to cure him, 
must not be allowed to have undue weight in determining our 
decision to interfere, and -we ought to sanction operative inter- 
ference only in those cases in which a favorable result may 
reasonably be anticipated. At the same time it must, I think, 
be admitted that we have been taught by experience that the 
danger to life is really less than the very serious character of the 
operation and the necessarily extensive damage to nerve plexuses 
and ganglia would have led us to expect. 

The whole kidney has been removed in several instances, and re- 
covery has taken place, without a bad symptom. Moreover, when 
we bear in mind the very favorable statistics of the operation for 
ovarian dropsy, and the frequently successful removal of the 
entire uterus, we should not be surprised that many cases of 
nephrotomy recover without a bad symptom, and that the kid- 
ney may be probed in various directions for the purpose of ascer- 
taining the presence and exact position of a stone, without 
very great risk to life. 

Of 132 cases of extirpation of the kidney referred to by Bill- 
roth in a clinical lecture delivered early in 1884, 70 recovered 
and 62 died (" Medical Times," July sth, 1884). 

Mr. Bryant, in his work on the " Practice of Surgery," fourth 
Edition, 1884, advocates the operation of nephrectomy when 
that of nephrotomy is inapplicable, or has proved unsuccessful. 
He states that more than half the cases operated upon have been 
successful, and that the result turns more upon the nature of the 
disease for which the operation has been undertaken than the 
operation itself. My friend advocates strongly the lumbar in 
preference to the abdominal operation, when it can be performed. 

In some cases relief from pain which has existed for many 
years has been obtained by simply cutting down upon the kidney, 
without injuring it in any way. Needles have been passed in 
different directions into the substance of the organ, for the pur- 
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pose of ascertaining the position of the stone, without detriment to 
the patient. In some of these, although no stone was found, the 
pain was relieved, and the patient made a good recovery. How- 
ever, looking from the medical side, I should say that these oper- 
ations of nephrotomy and nephrectomy were not to be recom- 
mended in as many as 5 per cent, of the cases of renal calculus 
that come under our observation. Considering the extreme dif- 
ficulty in forming a judgment — i, as to the size and position of 
the stone in cases generally ; and 2, as to the quantity of the 
renal tissue remaining in the affected kidney, and 3, whether 
the other kidney is in a thoroughly sound condition ; it is only 
rarely that the operation is suggested to the mind as a wise 
expedient, even when there has been long-continued suffering, 
and the patient may be desirous of accepting almost any chance 
of changing the monotonous life of suffering to which for many 
years he has been condemned. With regard to this operation, 
I cannot do better than place before the reader the remarks of 
Billroth in an address delivered by him " On Extirpation of the 
Kidney:" "It is now the task of the present day to recognize 
and define still more clearly the class of cases in which surgical 
measures are of use. If we have here and there pushed the 
limits of surgical benevolence somewhat too widely, we may, 
without discredit, retract them a little as our experience extends, 
but at the same time fix them upon a still firmer basis. If the 
surgeons of to-day will not fancy themselves to be such all- 
powerful fellows, but will be content to follow with modesty the 
example of their brethren the physicians, indefatigably investi- 
gating and combining, we may yet succeed in bringing cure, or 
at least temporary relief of their troubles, to still more unfortu- 
nate sufferers. This is, and always will be, the ultimate aim of 
our common scientific and humane endeavors, and the real end 
and object of our noble calling." 

It is, of course, very important that persons who have had one 
kidney removed should thoroughly understand the physiological 
action of the organ and the circumstances most likely to derange 
it, so that they may make the best of the one that remains, and 
expose it to as few risks as possible. They should bear in mind 
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that slight disturbance when there is but one organ may be 
attended with physiological changes that may have a serious 
effect on the organism, and it is therefore important that they 
should understand how to reduce the work of the kidney to the 
most moderate amount consistent with health, more especially 
when any tendency to derangement may be manifested. In 
short, every care should be taken to protect the organ from 
strain, and as little work should be thrown on it as possible, 
especially during the first few months after the removal of its 
fellow, while it is adapting itself to the double work which it 
has to discharge, and perhaps growing in size, and preparing 
more efficiently to perform the increased physiological require- 
ments demanded of it. 
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if the vast snms of money expended in their manufacture and eale be taken into accouDt, they are 
certainly the most important. The questions relating to their origin lead to manifold botanical dis- 
cussions, while from a chemical point of view quinine, and the other alkaloids which are prepared 
from them on such a larga scale, are of great interest. The history of the Cinchona Barks, and 
their preparation and manufacture into medicines, are, therefore, subjects of vital interest, not only 
to the pharmaceutical, but also to the medical profession and to the manufacturers and dealers in 
their products. 
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SWEEm&EN'S DRUGGISTS' HEADY REFERENCE BOOK. 

A Pharmaceutical Lexicon or Dictionary of Pharmaceutical 
Science. Containing explanations of the various subjects and 
terms of Pharmacy, with appropriate selections from the Collateral 
Sciences. Formulje for Officinal, Empirical, and Dietetic Prepara- 
tions, etc., etc. By Hiram Y. Swbbingbn, iI.d. 8vo. 

Cloth, $3.00 ; Leather, $4.00 

BENTLEY AND TRIMEN'S MEDICLN"AL PLANTS. 

Price Reduced. — In order to bring this Valuable Work morewitJiin the 
reach of Pharmacists, the publishers have determined to reduce the price to 
$1.50 per part, in place of $2.00, the old subscription price, and $75.00 
complete, in 4 Vols., half morocco, in place o/'$90.00. 

Containing full botanical descriptions, with an account of the 
properties and uses of the principal plants employed in medicine, 
especial attention being paid to those which are officinal in the 
British and United States Pharmacopoeias. The plants which supply 
food and substances required by the sick and convalescent are also 
included. By R. Bentlby, f.b.s.. Professor of Botany, King's 
College, London, and H. Trimest, m.b., f.h.S., Department of 
Botany, British Museum. Each species illustrated by a colored 
plate drawn from nature. In Porty-two parts. Eight colored plates 
in each part. Price $1.50 each, or handsomely bound in 4 volumes. 
Half Morocco, $75.00 

"It IB an indispensable work of reference to every one interested in pharmaceutical Botany."^ 
London Pharmaceutical Journal. 

"This work may be recommended aa a most useful one to druggists, and all who desire to be 
familiar with the Botany of Medicinal Plants." — Druggists* Oircular. 

"The work when complete (it is now complete) will be the most valuable compend of Medical 
Botany ever published." — Boston' Journal of Chemistry. 

BIDDLE'S MATERIA MEDICA. Tenth"i:dition. 

Materia Medica and Therapeutics. Por theUse of Students and 
Physicians. By the late Prof. John B. Biddle, m.d.. Professor of 
Materia Medica in Jefferson Medical College, Philadelphia. The 
Tenth Edition, thoroughly revised, and in many parts rewritten, 
by his son, Clement Biddle, m.d., Assistant Surgeon, U. S. Navy, 
assisted by Henry Morris, m.d., one of the Demonstrators at 
Jefferson Medical College, Philadelphia. The Botanical portions 
have been curtailed or left out, and the other sections, on the 
Physiological action of Drugs, and Therapeutics, have been greatly 
enlarged. Octavo. Cloth, $4.00 ; Leather, $4.75 

" The additions are valuable, and we must congraturate the author upon having improved what was 
abeady so usefnl a work, both to the student and physician," — Phila. Medical and Surgical Beporter. 

" It has been the design of the author to present in his work a text-book for the student. It is brief 
and yet sufBciently comprehensive. His style is clear and yet succinct. He covers the ground — covers 
it well, and cumbers his work with nothing superfluous. "-T.i4i/ania Medical and Surgical Journal. 

"One thing that particularly recommends this work to the student is, that the book is not so large 
as to discourage and cause him to feel that it is impossible for him to get over it and so much else in 
the short time before him." — St. Louis Medical and Surgical Journal. 

"It contains, in a condensed form, all that is valuable in materia medica, and furnishes the medical 
student with a complete manual on this subject." — Canada Lancet. 

STEWART'S COMPEND OF PHARMACY. By F. E. Stewart, 
M. D., pBt. G., Quiz Master of Pharmacy, Philadelphia College of 
Pharmacy; Demonstrator and Lecturer in Pharmacology, Medico- 
Chirurgical College, etc. 12mo. Cloth, $1.00 
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PROCTER'S LECTURES ON PRACTICAL PHARMACY. 

By Prof. Berstabd S. Phoctbk. Second Edition, with addi- 
tions and corrections. 44 Wood Engravings and 32 Fac-siraile 
Prescriptians. Octavo. " Cloth, 14.50 

ROBERTS' MATB'RIA MEDICA AND PHARMACY. 

Containing many Valuable Tables. Directions for Pi-eparing, 
■with the Constituents of, numerous Modern and Useful Prepara- 
tions, Extracts, etc., etc. By Peederick Roberts, Examiner of 
Materia Medica and Pharmacy in the University of London, etc., 
etc. 12mo. Cloth, 52.00 

MERRELL'S DIGEST OP MATERIA MEDICA AND PHAR- 
MACY. 

Forming a complete Pharmacopoeia for the Use of Physicians, 
Druggists and Students. By Albert Merrell, m.d., Member of 
the Stale Board of Health of Missouri ; Professor of Chemistry, 
Pharmacy and Toxicology in tlie American Medical College, St. 
Louis. Octavo, 512 pages. Half dark Calf, Red edges, $4.00 

"In clearness of etyle, simplicity of claasification, and preciaeness of directions, the treatise la 
indeed a model, and will be found alike instructive and usefnl for the physician and druggist." — 
American Chemical Bevieiii. 

'* It is really the most modem of works ; its terseness is commendable ; its synoptical and directness 
of arrangement lends worth to the practitioner, dispensing pharmacist and the rcTiewer." — St. LouU 
Nedical Journal. 

TUSON'S VETERINARY PHARMACOPEIA. 

Including the Outlines of Materia Medica and Therapeutics ; for 
the Use of Practitioners and Students of Veterinary Medicine. 
By Richard J. Ttjson, Professor of Chemistry, Materia Medica 
and Toxicology, at the Royal Veterinary College of England. 
Third Edition. Cloth, $2.50 

PEREIRA'S PHYSICIANS' PRESCRIPTION BOOK. 16th Edition. 
Containing Lists of Terms, Phrases, Contractions and Abbrevia- 
tions used in Prescriptions, Explanatory Notes, Grammatical Con- 
struction of Prescriptions, Rules for the Pronunciation of Pharma- 
ceutical Terms, etc. By JojfATHAN Pbrbiea, m.d. Sixteenth 
Edition. Cloth, $1.00 ; Leather with Tucks and Pockets, S1.25 

WARING'S PRACTICAL THERAPEUTICS. 4th Edition. 

A Practical Handbook for Physicians, Pharmacists and Students. 
By Edward J. "Waring, m.d. Revised, rewritten and enlarged 
by Dudley W. Buxton, m.d. Crown Octavo. Nearly ready. 

POTTER. A HANDBOOK OF MATERIA MEDICA, PHAR- 
MACY AND THERAPEUTICS. Incliiding the Physiological 
Action of Drugs ; Special Therapeutics of Diseases ; OflScial and 
Extemporaneous Pharmacy, etc., etc. By Samuel O. L. Potter, 
M.A., M.D., Author of "Quiz Compends," "Anatomy," "Visceral 
Anatomy," and "Materia Medica," "Speech and Its Defects," etc. 

Nearly ready, 
t^ This book contains many unique features of style and arrange- 
ment. It is most complete, concise and practical, containing an 
immense amount of information in the most convenient shape. 
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WYTHE'S DOSE AND SYMPTOM BOOK. Eleventh Edition. 
The Physician's Pocket Dose and Symptom Book. Containing 
the Doses and Uses of all the Principal Articles of the Materia 
Medica, and Original Preparations. Eleventh Revised Edition. 

Cloth, 11.00 ; Leather, with Tucks and Pocket, 11.25 

" The chapter on Dietetic Preparations -will be found useful to all practicing physicians, most of 
whom have but little acquaintance with the mode of preparing the various articles of diet for the 
sick." — Boston Medical and Surgical Journal. 

" Many a hard-worked practitioner will find it a useful little work to have on his study table."— 
Canada Medical and Surgical Journal. 

A PHARMACOPCEIA OF SELECTED REMEDIES, with Thera- 
peutic Annotations, Notes on Alimentation in Disease, Air, Mas- 
sage, Electricity and other Supplementary Remedial Agents ; and 
a Clinical Index ; arranged as a Handbook for Prescribers. By 
Edmund A. Kikby, m.d. Sixth Edition, Revised and Enlarged. 
With Illustrations. Cloth, $2.25 

POTTER. COMPEND OF MATERIA MEDICA, AND THERA- 
PEUTICS, including the Action of Medicines. By Samuel O. L. 
Potter, m.a., m.d. For the_^ Use of Medical, Dental and Pharma- 
ceutical Students and Practitioners. 2d Edition. Cloth, $1.00 

TANNERS' MEMORANDA OF POISONS and their Antidotes and 
Tests. Fifth American, from the Last London Edition. Revised 
and Enlarged. Cloth, ,75 

. This most complete Toxicological Manual should be within reach 
of all physicians and pharmacists, and as an addition to every family 
library, would be the means of saving life and allaying pain when 
the delay of sending for a physician would prove fatal. 

PHYSIOLOGY. 

YEO'S MANUAL OF PHYSIOLOGY. 

A Text-book for Students, By Gerald E. Yeo, m.d,, f.r.c.s,, 
Frofessor of Physiology in King's College, London, With over 300 
carefully printed Illustrations and a Complete Glossary and Index. 
Crown Octavo. Cloth, |4.00 ; Leather, 15.00 

" After a careful examination of this manual of Physiology, I can truthfully say that it is a most 
valuable addition to the list of text-books upon this subject. , That it should and will receive a welcome 
from both students and teachers thej.'e can be no doubt: for, in addition to the familiar but well 
presented facts of most text-hooks, it contains all the more important facts of physiological science 
which have been established in the last few years. The author presents his subject in a manner that 
is clear, concise and logical. Each section has had a careful revision, and reveals the author's famili- ' 
arity with the scope and tendencies of modern physiology. It will prove an interesting and instruc- 
tive book to those commencing the study of this subject." — A. P. Brubaker, Jeferaon College, Philadel- 
phia. 

" We have pleasure in recommending this book, as a most excellent manual, being what it pretends 
to be— elementary, and yet containing all that is really of importance to the student." — Medical Hmes 
and Gazette. 

« 

"There are many points in physiology that are either not comprehended or are misunderstood by 
the great majority of students. In this work these points are made especially clear. We have had 
long experience in teaching this branch of medical science, and unreservedly commend this work to 
the student of physiology." — Archives of Dentistry. 

"For students' use it is one of the very best text-books in Physiology."—!^/. L. B. Mow, Dart- 
mmUh College, Hanover, N. H. 
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THE MICROSCOPE. 

BEALE'S HOW TO WORK WITH THE MICROSCOPE. 5th Ed. 
A Complete Manual of Microscopical Manipulation, containing a 
full description of many new processes of investigation, with direc- 
tions for examining objects under the highest powers, and for taking 
photographs of microscopic objects. Fifth Edition. Containing 
over 400 Illustrations, many of them colored. 8vo. Cloth, 17.50 

" The Encyclopsedic character of Dr. Beale's well known work on the Microacope renders it im- 
possible to present an abstract of its contents ; suffice it to say, that anything in his department upon 
which the physician can desire such information will be found here, and much more in addition. It 
is, moreover, a storehouse of facts, most valuable to the physician, and is indispensable to every one 
who uses the microscope." — American Journal of Medical Soience. 

BEALE'S USE OF THE MICROSCOPE IN PRACTICAL MEDI- 
CINE. Fourth Edition. 

For Students and Practitioners, with full directions for examining 
the various secretions, etc., in the Microscope. Fourth Edition. 
500 Illustrations. Much enlarged. 8vo. Cloth, 17.50 

" As a microscopical observer, and a histological manipulator, bis (Dr. Bbale) skill and eminence 
are generally conceded." — Popular Science Monthly. 

CARPENTER ON THE MICROSCOPE. Sixth Edition. 

The Microscope and its Revelations. By W. B. Cakpekteb, m:.d., 
F.B.s. Sixth Edition. Revised and Enlarged, with over 500 Illus- 
trations. Several Lithographic Plates. Cloth, 15.50 

" As a text-book of Microscopy in its special relation to natural history and general science, the 
work before us stands confessedly first, and is alone sufficient to supply the wants of the ordinary 
student." — American Journal of Microscopy. 

MACDONALD'S MICROSCOPICAL EXAMINATION OF WATER 
AND AIR. 

A Guide to the Microscopical Examination of Drinking Water, 

with an Appendix on the Microscopical Examination of Air. By 

' J. D. Macdonald, m.d. With Twenty-five Full-page Lithographic 

Plates. Reference Tables, etc. Second Edition, 8vo. Cloth, $2.75 

THE MICROTOMIST'S VADE-MECUM. 

A Handbook of the methods of Microscopic Anatomy, comprising 

upwards of Five Hundred Formulse and Methods, collected from 

the practice of the best workers. By Aethtjk Bollbs Lee. 

Crown Svo. Cloth, 13.00 

WYTHE, ON THE MICROSCOPE. 

The Microscopist. A Manual of Microscopy and Compendium 
of the Microscopic Sciences, Micro-Muietalogy, Micro-Chemistry, 
Biology, Histology, and Practical Medicine. By Joseph H. Wy-tiie, 
A.M., M.D. Fourth Edition. 252 Illustrations. 8vo. 

Cloth, J3.00 ; Leather, 14.00 
An Index and Glossary, with notices of recent additions to the 
micj-oscope, together with the genera of microscopic plants, have 
been given in an Appendix. 

" The author very carefully brings out every necessary fact and principle relating to the use of the 
microscope, and now that this instrument has become an essential part of every practitioner's arma- 
mentarium, a practical guide and reference book is also a necessity, and we are fully warranted in 
reiterating the statetnent that this is one of the most valuable text-books ever offered to^students and 
practitioners of medicine." — The Cincinnati Lancet and Clinic. 
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MARTIN'S MANUAL OF MICROSCOPIC MOUNTING. 

With Notes on the Collection antl Examination of 'Objects, and 
upwards of 150 Illustrations. By John H. Maetin. Second Edi- 
tion, Enlarged. 8vo. Cloth, 12.75 

INDIGESTION, HEALTH, HEADACHES, ETC. 

4®~iSee also LUt oj " Mealth Primers," Page 2. 

BEALE ON SLIGHT AILMENTS. New Edition. Just Ready. 

Slight Ailments, Th^ir Nature and Treatment. By Lionel S. 
Beale, m.d., F.R.S., Professor of Practice of Medicine in King's 
College, London. Second Edition. Enlarged and Illustrated. 

Cloth, $1.25 ; Paper Covers, .75 
Better Edition, Heavy Paper. Extra Cloth, $1.75 

OUTLTNE OF CONTENTS. 

Introductory. The Tongue in Health and Slight Ailments. Appetite. Nausea. Thiret. Hunger. 
Indigestion, its Nature and Treatment. Constipation, its Treatment. Diarrhoea. Vertigo. Giddi- 
ness. Biliousness. Sick Headache. Neuralgia. Kheumatism. The Feverish and Inflammatory 
State. Of the Actual Changes in FcTer and Inflammation. Slight Inflammations, etc., etc. 

"A Talnahle work for the family library." — Boston Transcript 

"Clear, practical and a Taiuable instmctor." — Baltimore Gfa^tte. 

"An admirable treatise upon the minor ills which flesh is heir to." — Spriiigfield B^uhlican. 

GILL. ON INDIGESTION. Third Edition. 

Indigestion : What It Is ; What It Leads To ; and a new Method 
of Treating it. By JoHisr BBADiTELii Gill, m.d. Third Edition. 
12mo. Oloth, $1.25 

DAY ON HEADACHES. Eourth Edition. 

The Nature, Causes, and Treatment of Headaches. Fourth Edi- 
tion. Illustrated. By Wm. Henry Day, m.d. Octavo. 

Paper Covers, 75 cents ; Cloth, $1.25 

'* Well worth readiDg. The remarks on treatment are very sensible." — Boston Med. and Surg. Jouriial. 

EDWARDS. BRIGHT 'S DISEASE. New Edition. 

How a Person Affected with Bright's Disease Ought to Live. 
By Jos. P. Edwakds, M.D. Second Edition. Cloth, .50 

"Physicians, as well as laymen, will find the work interesting, and will obtain many valuable hints 
as to the proper hygiene to be observed in this disease." — Cincinnati Medical NewB. 

BY SAME ATJTHOE. 

MALARIA. What It Means ; How to Escape It ; Its Symptoms ; When 
and Where to Look for It. Cloth, .50 

VACCINATION AND SMALLPOX. 

Sho.wing the Reasons in favor of Vaccination, and the Fallacy of 
the Arguments Advanced against it, with Hints on the Manage- 
ment and Care of Smallpox patients. Price, .00 

These are invaluable little treatises upon subjects that enter pain- 
fully into the life experiences of a large .majority of the human 
family. Dr. Edwards shows not only how they may be avoided, 
but in plain and simple language he tells those already afflicted with 
them how they may find relief. 
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DULLES, ACCIDENTS. 

What to Do First, In Adcidents and Poisoning, and other house- 
hold emergencies. By C. W. Dulles, m.d. Second Edition, En- 
larged, with many Illustrations. Cloth, .75 

" The instructions in regard to the treatment of iiy'uries and sudden illnesses are thoroughly practi- 
cal, and the suggestions for supplies for emergencies are especially useful." — New York THbune. 
•' It ought to be read once or twice each year." — Bt. Louis Medical and Burgical Journal. 
''It is a book which no family ought to be without." — Boston Herald. 

WRIGHT, ON HEADACHES. Ninth Thousand. 

Headaches, their Causes, Nature and Treatment. By Henet 
G. Wright, m.d. 12mo. ^ Cloth, .50 

MACKENZIE ON HAY EEYER. Its Etiology and Treatment. 

By MoEELL Mackenzie, m.d., Senior Physician to the London 
Throat Hospital. Paper, .50 

POTTER ON SPEECH, AND ITS DEFECTS. 

Considered Physiologically, Pathologically, Historically, and Re- 
medially ; being the Lea Prize Thesis of Jefferson Medical College, 
1882. Revised and Corrected for Publication. 12mo. Cloth, $1.00 

CARTER'S EYESIGHT GOOD AND BAD. . New Edition. 

A Treatise on the Exercise and Preservation bf the Byes. By 
Robert B. Carter, f.r.c.s. Second Edition, with 50 Illustra- 
tions. Test Types, etc. 12mo. Paper, .75 ;, Cloth, |L 25 

" There is much wholesome advice given on the ',Care of the Eyes in Infancy and Childhood,' and 
on this account) if no other, the book should be in the hands of every parent and teacher." — St. Lorn 
Courier of Medicine. 

HUFELAND, LONG LIFE. 

The Art of Prolonging Life. By C. W. Hufeland. Edited by 
Eeasstus Wilson, M.D. 12mo. Cloth, §1.(X) 

" We wish all doctors and all their intelligent clients would read it, for surely its perusal would be 
attended with pleasare and benefit." — American Practitioner. 

MISCELLANEOUS. 

ARMATAGE'S VETERINARIANS' POCKET REMEMBRANCER. 

Containing concise directions for the Treatment of Urgent or 

Rare Cases, embracing Semeiology, Diagnosis, Prognosis, Surgery, 

Therapeutics, Detection of Poisons, Hygiene, etc., of the Horse. 

New Revised Edition. ISmo. Cloth, 11.25 

ANSTIE, STIMULANTS AND NARCOTiCS. 

Wiih special researches on the Action of Alcohol, Ether and 
Chloroform on the Vital Organism. By Francis E. Anstib, m.d. 
8vo. Cloth, 13.00 

BLACK. MICRO-ORGANISMS. 

The formation of Poisons by Micro-Organ isms. A Biological 
study of the Germ Theory of Disease. By G. V. Blace-, m.d., d.d.s. 

Cloth, 11.50 
SMYTHE'S MEDICAL HERESIES. 

Historically Considered. Critical Essays on the Origin and Evo- 
lution of Sectarian Medicine, with a Special Sketch and Review of 
Homoeopathy. By G. C. Smythe, a.m., m.d. 12mo. Cloth, S1.25 
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LONGLEY. POCKET MEDICAL LEXICON. 

Students' Pocket Medical Dictionary, Giving the Correct Defini- 
tion and Pronimciation of all Words and Terms in General Use in 
Medicine and the Collateral Sciences, with an Appendix, containing 
Poisons and their Antidotes, Abbreviations Used in Prescriptions, 
and a Metric Scale of Doses. Bv Elias Lokglet. 24mo. 

Cloth, $1.00 ; Tucks ancf Pocket, $1.25 

" This little book will be welcomed by students in medicine and pharmacy as a convenient pocket 
compauion, giTiDg the pronunciation, acceptation, and definition of medical, pharmaceutical, chemical 
and botanical terms." — American Journal of Pharmacy. 

KANE. THE OPIUM, MOEPHINE AND SIMILAR HABITS. 
Drugs that Enslave. The Opium, Morphine, Chloral, Hashisch 
and Similar Habits. By H. H. Kane, m.d., of New York. With 
Illustrations. Paper, .75 ; Cloth, $1.25 

MILLER, ON ALCOHOL. 

Alcohol. Its Place and Power. By James Miller. Cloth, .50 

LIZAES, ON TOBACCO. 

The Use and Abuse of Tobacco. By John Lizaes, m.d. CI., .50 
The above Two. Volumes bound in One. Cloth, 11.00 

PAKEISH. ALCOHOLIC INEBRIETY. 

Alcoholic Inebriety from a Medical Standpoint, with Illustrative 
Cases from the Clinical Records of the Author. By JosEf-H Par- 
BiSH, M.D., President of the American Association for the Cure of 
Inebriates. 12mo. , Paper Covers, .75 ; Cloth, $1.25 

ACTON. THE REPRODUCTIVE ORGANS. 

The Functions and Disorders of the Reproductive Organs in 
Childhood, Youth, Adult Age and Advanced Life, considered in 
their Physiological, Social and Moral Relations. By William 
Acton, m.d., m.e.c.s. Sixth Edition. 8vo. Cloth, $2.00' 

"In the work now before us, all eesential detail upon its subject matter is clearly-and scientifically 
given. We recommend it accordingly, as meeting a necessary requisition -of the day, refusing to join 
in that opinion which regards the consideration of the topics in question as beyond the duties of the 
medical practitioner." — The London Lancet. 

EYAN'S PHILOSOPHY OF MARRIAGE. 

In its Social, Moral and Physical Relations, and Diseases of the 
Urinary Organs. By Michael Ryan, m.d., Member of the Royal 
College of Physicians, London. 12mo. Cloth, $1.00 

WALKER ON INTERMARRIAGE. 

Or, The Mode in which, and the Causes why, Beauty, Health and 
Intellect result from certain Unions ; and Deformity, Disease and 
Insanity from others. Illustrated. l-2mo. Cloth, $1.00 

MATHIAS. LEGISLATIVE MANUAL. 

A Rule for Conducting Business in Meetings of Societies, Legis- 
lative Bodies, Town and Ward Meetings, etc. By Benj. Mathias, 
A.M. Sixteenth Edition. 16mo. Cloth, .oO' 
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HOSPITALS AND NURSIXG. 

BURDETT'S PAY HOSPITALS AND PAYING WARDS through- 
out the World. Facts in support of a rearrangement of the system 
of Medical Relief. By Henry C. Bukdett. 8vo. Cloth, $2.25 

" Mr. Burdett displays and discusses the wholfi scheme of Hospital accommodation with a compre- 
hensive understanding of its nature and extent." — American Practitioner. 

BURDETT'S COTTAGE HOSPITALS. 

General, Fever, and Convalescent ; their Progresa, Management, 
and Work. Second Edition, rewritten and much Enlarged, with 
many Plans and. Illustrations. Crown 8vo. Cloth, $4.50 

"Mr. Burdett's book contains a mass of information, statistical, financial, architectural, and hygi- 
enic, which has already proved of great practical utility to those interested in cottage hospitals, and 
we can confidently' recommend this second edition to all who are in search of the Mnd of information 
which it contains." — Lancet. 

DOMYILLE, ON NURSING. 

A Manual for Hospital Nurses and others engaged in attending 
to the sick. Pifth Edition. With Recipes for bick-room Cook- 
ery, etc. Cloth, .75 

CULLINGWORTH'S MANUAL OF NURSING. Illustrated. 

Medical and Surgical. By Chablbs J. Cxixlingwokth, m.d., 
Physician to St Mary's Hospital, Manchester, England. Second 
Edition. With eighteen Illustrations. 12mo. Cloth, $1.00 

BY THE SAME AUTHOR. 

CULLINGWORTH'S MANUAL FOR MONTHLY NURSES. 

Cloth, .50 
RECORD FOR THE SICK ROOM. ■ , 

Designed for the use of Nurses and others engaged in caring for 
the sick. It consists of Blanks, on which may be recorded the 
Hour, State of Pulse, Temperature, Respiration, Medicines to be 
given. Nourishment taken. Special Memoranda, €tc., etc., with a 
list of directions for the nurse in emergencies, together with other 
Practical Information, and a Temperature Chart for the use of the 
physician. By the use of this form, the nurse can, at a glance, 
recall the Physician's Directions instead of trusting to her memory ; 
and the physician can, by consulting it, obtain correct information 
about the state of his patient between visits. Sample Pages Free, 
Paper Covers, 25 cents. Par Dozen, 12.50 

HYGIENE. 

PARKE'S PRACTICAL HYGIENE. Sixth Edition. 

A Manual of Practical Hygiene. By Edtvakd A. Parses, m.d. 
The Sixth Revised and Enlarged Edition. With Many Illustra- 
tions. • 8vo. Cloth, $3.00 , 

" It is the most complete work on Hygiene which we have seen."— ^ew York Medical Becord. 
" It never fails to throw light on any hygienic question which may be proposed," — Boston Medical 
and Surgical Journal. 

" We commend the book heartily to all needing instruction in Hygiene."— CWcajo Medical Jbumol. 
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WILSON'S HANDBOOK OF HYGIENE 

And Sanitary Science.* Sixth Edition. By Geobge Wilson, 
M.D., Fellow of the Sanitary Institute of Great Britain, Medical 
Officer of Health, etc., etc. With Illustrations. Sixth Edition. 
Be vised and Enlarged. 8vo. Cloth, |2.75 

FEANKLAND'S WATEE' ANALYSIS, 

For Sanitary Purposes, with Hints for the Interpretation of 
Eesults. By E. Franeland, f.e.s. Illustrated. Cloth, $1.00 

" i;he author's world-wide reputation will commend this manual to all sanitarians, and tliey will 
not be disappointed in finding all the essentials of the important subject of which it treats." — The 
Sanittarian. 

FOX'S WATEE, AIE AND FOOD. 

Sanitary Examinations of Water, Air and Food. By Cornelius 
B. Fox, M.D. 9i Engravings. 8vo. Cloth, $4.00 

BIBLE HYGIENE ; 

Or, Health Hints. By a Physician. This book has been written, 
first, to impart in a popular and condensed form the elements of 
Hygiene ; second, to show how varied and important are the Health 
Hints contained in the Bible, and third, to prove that the secondary 
tendency of modern Philosophy runs ih a parallel direction with the 
primary liglit of the Bible. 12mo. Paper, .50 ; Cloth, 11.00 

" The scientific treatment of the subject is quite abreiist of the present day, and is so clear and free 
from unnecessary technicalities that readers uf all classes may peruse it with satisfaction and ad- 
vantage." — Edinburgh Medical Journal. 

THE AMEEICAN HEALTH PEIMEES. 

A Series of Books on Hygiene and Preventive Medicine. See' 
page two of this Catalogue. Price of each. Cloth, .50 

WILSON, ON DEAINAGE. A New Edition. 

Drainage for Health ; or. Easy Lessons in Sanitary Science, with 
Numerous Illustrations. By, Joseph Wilson, m.d., Medical Direc- 
tor United States Navy. One Vol. Octavo. Cloth, $1.00 

" Dr. Wilson is favorably known as one of the leading American writers on hygiene and public 
health. The book deserves popularity." — Medical and Buirgical Reporter. 

"Attention to its teachings may save much disease and perhaps many lives." — Cincinnati Gazette. 

" Will be sure to be a harbinger of good in every family whose good fortune it may be to possess a 
copy." — Builder and Wood Worker. 

BY SAME AUTHOR. 

NAVAL HYGIENE. 

Naval Hygiene, or, Human Health and Means for Preventing 
Disease. With Illustrative Incidents derived from Naval Experi- 
ence. Illustrated. Second Edition. 8vo. Cloth, $3.00 

SEPULTUBE: ^ . . ^ „ 

Its History, Methods, and Sanitary Requisites. By Stephen 
WiCKES, A.M., M.D. Octavo. Cloth, $1.50 

Introduction History of Sepulture. Ancient Customs and Methods. Sepulchres. Interments 
Amona the Greeks Customs Among the Romans. Persian Burial. North American Indian Burial. 
Early Christian Burial. Animal Putrescence. Malignant Disease from one Corpse. Saturated Soil 
of a Graveyard Disturbed. Intra-Mural Interment in the United States. Yellow Fever. Asiatic 
Cholera Pestilence. :p,ural Cemeteries. Coffins for the Dead. Country Graveyards. 
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WILSON'S TEXT-BOOK OF DOMESTIC HYGIENE AND SANI- 
TAEY INFORMATION. 

A Guide to Personal and Domestic Hygiene. By Geoege Wil- 
son, m:.d., Medical Officer of Health, etc. Edited by Jos. G. Eich- 
AEDSON, M.D., Professor of Hygiene at the University of Pennsyl- 
vania. 314 pages. 12mo. Cloth, $1.00 
Including Articles on The Effects of Intemperance, The Human 
Body, Digestion and Nutrition, The Causes of Disease, Food and 
Diet, Cleanliness and Clothing, Exercise, Recreation and Training, 
The Home and Its Surroundings, The Prevention of Infectious 
Diseases, etc. 

" A most useful, and in every way, acceptable book." — Neio York Serdld, 

"Marked throughout by a sound, scientific spirit, and an absence of all hasty generalizations^ 
sweeping assertions, and abuse of statistics in support of the writer's particular yiews. . . . We can- 
not speak too highly of a work which we have read with entire satisfaction." — Medical Tmes and 



HEALTH RESORTS. 

MADDEN'S HEALTH RESORTS FOR CHRONIC DISEASES. 

A Handbook, the result of the author's own observations during 
several years of health travel in many lands, containing also remarks 
on climatology and the use of mineral wafers. By T. M. Madden, 
M.D. 8vo.. Cloth, 12.50 

WILSON'S SEA VOYAGES FOR HEALTH. 

A Handbook of Practical Information as to Sea Voyages, for 
the Use of Tourists and Invalids. By Wm. S. Wilson, m.d. With 
a Chart showing the Ocean Routes, and Illustrating the Physical 
Geography of the Sea. Crown 8vo. Cloth, §2.50 

SOLLY'S COLORADO SPRINGS AND MANITOU AS HEALTH 
RESORTS. By S. Edwin Solly, m.d., m.r.c.s., Eng., including 
an article descriptive of the scenery and resources of the State. 
12mo. Paper Covers, .25 

THE CARE OF CHILDREN. 

HALE. ON THE MANAGEMENT OF CHILDREN IN HEALTH 
AND DISEASE. 

A Book for Mothers. By Mes. Amie M. Hale. m. d. Abound- 
ing in valuable information and common sense advice. New En- 
larged Edition. 12mo. Cloth, .75 

*' We shall use our influence in the introduction of this work to families under our care, and we 
urge the profession generally to follow our example." — Bufalo Medical and Surgical Journal. 

CHAVASSB ON THE MENTAL CULTURE AND TRAINING 
OF CHILDREN. By PvE Henry Chavasse. 

Paper Covers, .50 cents ; Cloth, 61.00 

AVHAT EVERY MOTHER SHOULD KNOW. By Edwakd Ellis, 
M.D., autlior of Diseases of Children, etc. Cloth, .75 

"It is only too true that oui- children have to dodge thruugh the early part of life .l^ tlirouph 
a labyrinth. "NVe uuist le thaiiUfal to meet w ilh sucli a sensible ynide for them as Dr. Ellia." — Pidl 
Mall GazeUe. 

BS^ The above Three Volumes in One, Cloth, fl.oO 

P. BLAKISTON, SON & C07ioi2 Walnut Street, Phikdelphil 



GOODHART AND STARR 

ON 

The Diseases of Children. 

A Manual for Students and Physicians. By J. F. Goodhart, m.d.. 
Physician to the Evelina Hospital for Children ; Assistant Physician 
to Guy's Hospital, London. American Edition. Revised and 
Edited by Louis Starr, m.d.. Clinical Professor of Diseases of 
Children in the Hospital of the University of Pennsylvania, and 
Physician to the Children's Hospital, Philadelphia. Containing 
many new Prescriptions, a list of over 50 Formulae, conforming to 
the U. S. Pharmacopoeia, and Directions for making Artificial 
Human Milk, for the Artificial Digestion of Milk, etc. 

Demi Octavo. 738 Pages. Cloih, S3. 00; Leather, $3.50. 

Front ike '* Neiv York-Medical Record": — 

" As it is said of some men, so it might be said of some books, that they are * bom to 
greatness.' lliis new vohime has, we believe, a mission, particularly in the hands of the 
younger members of the profession. In these days of prolixity in medical literature, it is 
refreshing to meet with an author who knows both what to say and when he has said it. The 
work of Dr. Goodhart (admirably conformed, by Dr. Starr, to meet American requirements) 
is the nearest approach to clinic^ teaching without the actual presence of clinical material 
that we have yet seen. It does not discuss mooted questions of Pathology, but is a terse, 
straightforward accoimt of the author's experience at the bedside of ailing children. 
Dqmestic hygiene is awarded its important place in the therapeutics of pediatrics. The 
details of management so gratefully read by the young practitioner are fully elucidated. 
Altogether, the book is one of as great practical working value as we have seen for many 
months." 

From the *' Journal of the American Medical Association": — 

" Nothing that concerns disease as found in childhood seems to have escaped the 
author's attention. From introduction to the end it is replete with valuable information, and 
one reads it with the feeling that Dr. Goodhart is writing of what be has seen at the bedside. 
It need scarcely be added that the revisions and additions by the American editor are of 
much value, neither too full nor too spare, and very judicious." 

Fromthe "Boston Medical and Surreal Journal" : — 

" This work is written in a very agreeable style, cairying weight, from its simplicity and 

clearness, and the evidently large and matured experience of the author. 

The type and paper are especiaUy to be commended, and the editor. Dr. Starr, can be said 
to have offered a very attractive book to the medical profession." 

From ike "London Medical Times and Gazette": — 

"Among the great superfluity of medical books which issue from the press we are occa- 
sionally gladdened by the reading of some which not only have an unquestionable raison d' 
itre, but also as certainly fulfill their purpose. Such a book, we do not hesitate to say, is that 
which is now before us ; and, after a careful perusal, productive of both pleasure and profit, 
we can assure Dr. Goodhart that he owes no apology for his work, and that if, as he says, he 
has repeated tales that have been told before, ne has repeated them with 'excellent differ- 
ences. The book cannot be abstracted. It must, and we think will, be read by all who are 
interested in or desire to study its subject. We feel sure, moreover, and this forcibly struck 
us while reading through the work, tliat those practitioners who have given even half the 
thought and study to the subject of the diseases of children that Dr. Goodhart has done, will 
be able to endorse the bulk of his teaching, and will recognize very many of their own 
unwritten, and sometimes unspoken, thoughts and belief ; an evidence at once of the great 
value of the book, and an explanation of the undoubted pleasure that every expert and 
earnest student wiU inevitably experience in its perusal." 

From ** Tke Therapeutic Gazette": — 

'* Thoroughly individual, original and earnest, the work evidently of a close observer 
and an independent thinker, this book, though small, as a handbook or compendium is by no 
means made up ot bare outlines or standard facts." 

p. BLAKISTON, SON & CO., Philadelphia. 



Waring' s Practical 1 hei'apeutics. 

WITH AN INDEX OF DISEASES. 

A Manual of Practical Therapeutics, considered with reference to 
Articles of the Materia Medica. Containing, also, an Index of Dis- 
eases, with a list of the Medicines applicable as Remedies, and a full 
Index of the Medicines and Preparations noticed in the work. By 
Edward John Waring, m.d., f.r.c.p., f,l.s,, etc., etc. Fourth 
Edition. Rewritten and Revised, Edited by Dudley W. Buxton, 
M.D.. Assistant to the Professor of Medicine at University College 
Hospital ; Member of the Royal College of Physicians of London. 

744 Pages, Cloih, S3.00; Leather, $3.50. 

This edition has been thoroughly revised and, in a great part, 
re-written ; much care has been exercised to include all the vast 
array of new remedies, and to retain, in every respect, the eminently 
practical character of the manual which has brought so much success 
to the former editions. There are many features in Waring*s Thera- 
peutics which render it especially valuable, features of arrangement 
and contents not found in similar books, that have made the former 
editions successful. 

RECOMMENDATIONS OF FORMER EDITIONS. 

" Our admiration, not only for the immense industry of the author, but also of the great 
practical value of the volume, increases with every reading or consultation of it. We wish a 
copy could be put in the hands of every Student or Practitioner in the country. In our esU- 
mation, it is the best book of the kind ever written." — f/. V. Medical Journal. 

"A more laborious, painstaking and valuable composition does not exist in any lan- 
guage." — Dublin Quarterly Journal of Medicine, 

" It is, indeed, one of thjs most practical works that has ever attracted our attention. 
Combining the merits of Wood, Beck, Stille, and the U. S. Dispensatory, it forms a volume 
which no young physician can afford to be without." — Chicago Medical Journal. 

" This work is a monument of industry and perseverance. It is invaluable both to the 
Practitioner and Student." — Canada Medical Journals 

" Mr. Waring iias produced a volume which entitles him to the thanks of Students as 
well as of all who need a work on Therapeutics. We commend it to the attention of the 
Profession. "^^ffitfWdM Medical Journal. 

*' Dr. Waring's Therapeutics has long been known as one of the most thorough and 
valuable of medical works. The amount of actual intellectual labor it represents is immense. 
. . An Index of Diseases, with the remedies appropriate for their treatment, closes the 
volume." — Boston Medical and Surgical Reporter. 

'* The plan of this work' is an admirable one, and one well calcwBISft^ meet the wants 
of busy practitioners. There is a remarkable amount of information, ac^Oinpa.nied with 
judicious comments, imparted in a concise yet agreeable style." — Medical Record. ' 

P. BLAKISTON, SON & CO., Philadelphia. 



